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TEXAS LAND BORDER

I. INTRODUCTION

1.0 Purpose

The Immigration and Naturalization Service (INS) and Joint Task Force Six (JTF-6) have completed a series of five
Technical Support Documents to define the baseline environmental conditions along the Texas Gulf Coast and the
United States/Mexico International Land Border (Figure 1).  Volume One discusses the baseline environmental
information on the Texas Gulf Coast from Port Arthur to Brownsville, Texas.  Volume Two documents the
environmental conditions along the Texas Land Border; Volume Three the New Mexico Land Border; Volume Four
the Arizona Land Border; and Volume Five the California Land Border.  The information in these Technical
Support Documents was used to develop a Supplemental Programmatic Environmental Impact Statement (SPEIS) to
assess potential and cumulative environmental impacts on proposed JTF-6 activities in these areas.  The SPEIS was
developed by the U.S. Army Corps of Engineers, Fort Worth District, in cooperation with the Immigration and
Naturalization Service (INS) as the lead agency.  This is the second volume in the series of five Technical Support
Documents

2.0 Need

In 1970, the U.S. Congress passed the National Environmental Policy Act (NEPA) [Public Law (P.L.) 91-190, 42
U.S.C. 4321 et seq.] which requires agencies of the federal government to make information available on the
environmental impacts of its proposed actions available to the public.  Section 102(2)(C) requires an EIS be
prepared for major federal actions which may significantly affect the quality of the human environment.  The
Council on Environmental Quality (CEQ) issued regulations which are based on NEPA (40 CFR 1500-508).
Executive Orders 11514 and 11991 provide Presidential direction to federal agencies for implementation of  NEPA's
requirements (USACE 1992).

3.0 General Background

3.1 Purpose and Mission of INS/JTF-6

The INS has the responsibility to regulate and control immigration into the U.S. In 1924, the U.S. Congress created
the United States Border Patrol (USBP) to be the INS enforcement agency.  The USBP’s primary function is to
detect and prevent the unlawful entry and smuggling of aliens along the nation’s land and water borders. With the
increase in illegal drug trafficking, the USBP also has become the leader for drug interdiction between land ports of
entry (POE).

The INS and the USBP use various facilities in its daily operations for the deterrence and detection of illegal
trafficking as well as for processing aliens once an apprehension is made. Because of this training of law
enforcement officers, intelligence gathering and transportation of evidentiary material is needed.  INS often requests
assistance in these activities as well as in the design, construction or upgrade of the facilities they use. Joint Task
Force Six (JTF-6) routinely provides such assistance, when requested, to INS, USBP and numerous other drug law
enforcement agencies (DLEA).

JTF-6 was activated on November 13, 1989, at Fort Bliss, Texas, by the authority of the Secretary of Defense in
accordance with the President's National Drug Control Strategy. JTF-6 provides assistance and support to DLEAs and
is under the command of U.S. Atlantic Command (USACOM) in Norfolk, Virginia.  This assistance is provided at
sites located throughout the continental U.S.  JTF-6 synchronizes and integrates Department of Defense (DOD)
operational, engineering, technological, training and intelligence support to DLEA counterdrug efforts to reduce the
availability of illegal drugs in the U.S.
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Figure 1.  Baseline Study Areas - Texas Gulf Coast and the U.S./Mexico International Land Border
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3.2 INS Activities

INS is mandated by the U.S. Congress to control immigration to the United States, including the detection and
deterrence of illegal entries and drug smuggling.  Numerous passive and active (proactive and reactive) measures are
used to counter these illegal activities.  Passive measures include intelligence gathering, remote sensing, and
information transfer from other agencies.  Active measures include construction of barriers (roads, fences, ditches,
vehicle barriers), checkpoints, manned surveillance operations, and, of course, apprehensions.  All of these activities
require various supporting infrastructure such as detention centers, check point stations, maintenance facilities,
remote surveillance system towers, light poles, ports of entry, and improved roads.

Government construction activities are typically contracted to the private sector through the appropriate contracting
mechanisms.  This is particularly true for major construction activities such as ports of entry. However, INS will
often request support from JTF-6, through Operation Alliance, for construction of gravel/dirt patrol roads, fences,
vehicle barriers, training courses, ditches, bridges, communications and surveillance system towers, and small check
point stations.

3.3 Activities of JTF-6

The actions performed by JTF-6 personnel are quite diverse and include three types of support:  (1) operational, (2)
general, and (3) engineering.  Examples of operational support are surveillance and reconnaissance missions, flight
exercises, and riverine operations.  Specific types of surveillance missions include:  Listening Post/Observation Post
(LP/OP), ground patrols, helipads, ground sensors, terrain denial, aerial photography, and infrared radar.  Currently,
most operational support activities performed by JTF-6 require prior approval from the Secretary of Defense.
General support deals primarily with training and includes intelligence, mobile training teams, dog-and-handler
teams, and communications.  Engineering support is also available to various agencies with counterdrug
enforcement responsibilities.  This work primarily involves construction of new facilities and/or repair of older
facilities and roads, and includes the construction and/or repair of roads, bridges, culverts and gabions, ranges,
helipads, LP/OP sites, communication towers, buildings, fences, shooting houses, boat ramps, tunnels, well drilling
and septic systems, sheds, and the removal of vegetation.

4.0 Study Area

4.1 Physiographic Province

Four major physiographic province occur within the state of Texas:  Gulf Coastal Plains, Interior Lowlands, Great
Plains, and Basin and Range.  The study area (Texas Land Border) encompasses three of the physiographic
provinces:  the Southern Gulf Coastal Plains, the Edwards and Stockton Plateau of the Great Plains, and the Basin
and Range (Figure 2).  The Southern Gulf Coastal Plains is the western extension of the Gulf Coastal Plains merging
with the Mexico Plains on the west.  It is a nearly level to rolling, slightly to moderately dissected plain that is
wedged between the Balcones Escarpment to the north, the Lower Rio Grande to the southwest, and the Gulf of
Mexico to the southeast.  Also called the South Texas (Rio Grande) Plains, it is a subtropical dryland zone of
seemingly endless chaparral that diminishes into sand at the Gulf and palm trees and citrus plantations at the Rio
Grande.  The Edwards Plateau of the Great Plains is a deeply dissected, rapidly drained stony plain having broad to
undulating divides with woodlands and grassy prairies.  It is bounded on the south and east by the Balcones
Escarpment and on the north by the Rolling Plains with  the western portion consisting of the semiarid Stockton
Plateau.  Bounded on the north by New Mexico and on the south by the Rio Grande, the Basin and Range consists of
broad interior drainage basins interspersed with scattered with fault-block mountain ranges which form the northern
portion of the Chihuahuan Desert.  The Rio Grande, which forms the U.S./Mexico International boundary along
these provinces, extends a distance of approximately 889 miles from Brownsville to El Paso, Texas (Cummings
1990; USACE 1994; Kingston 1993).

4.2 Project Region

The study area along the U.S./Mexico International Land Border includes all the counties that lie within a 50-mile
wide corridor extending inland along the Rio Grande from Brownsville to El Paso, Texas (Figure 3) (USACE 1992).

5.0 Report Organization
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Baseline conditions within each physiographic province are addressed in Sections II, III, and IV.  Environmental
components of each physiographic province are presented sequentially under the following general categories:
Physical Setting, Natural Environment, Socioeconomics Conditions, and Cultural Resources.  The subcategories to
be discussed under each general category are listed below.

1.0 Physical Setting
• Location
• Climate
• Geological Resources
• Soils
• Air Quality
• Water Quality and Supply
• Noise
• Land Use
• Transportation
• Hazardous Waste

2.0 Natural Environment
• Biotic Provinces
• Vegetation Communities
• Wildlife Communities
• Threatened/Endangered Species and Critical/Sensitive Habitats
• Unique and Sensitive Areas - Wetlands

3.0 Socioeconomic Conditions
• Population
• Housing
• Employment
• Income

4.0 Cultural Resources
• Geographic/Environmental Setting
• Site Locations
• Type of Sites
• History of Previous Investigations
• Prehistoric Overview
• Historic Overview
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Figure 2.  Physiographic Provinces of Texas
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Figure 3. Study Area along the Texas Land Border
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II.  SOUTHERN GULF COASTAL PLAINS PHYSIOGRAPHIC PROVINCE

1.0 Physical Setting

1.1 Location

The study area lies within a 50-mile wide inland corridor of the Southern Gulf Coastal Plains Physiographic
Province.  This area extends along the U.S./Mexico International Land Border from Brownsville to Del Rio, Texas
for a distance of approximately 379 miles (Figure 4).  A total of 17 counties comprise this segment of the study area
with three counties in the Lower Coast and 14 counties in the South Texas Rio Grande Plains (Table 1).

Table 1 - List of Counties in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Lower Coast South Texas Plains
Cameron Hidalgo
Willacy Brooks
Kenedy Starr

Jim Hogg
Webb
LaSalle
Zapata
Duval
Dimmit
Maverick
Zavala
Uvalde *
Kinney *
Val Verde *

*  Part of these counties occur within the Great Plains Province

Source:   Shearer Publishing  1988

1.2 Climate

The Southern Gulf Coastal Plains consists of four climatic divisions:  South Central, Lower Valley, Southern, and
Edwards Plateau.  Kenedy County, the only county of the study area that lies in the South Central Climatic Division,
is generally designated as humid subtropical with hot summers.  It has a rather uniform seasonal pattern of rainfall
(average 32 inches) with slight maximums occurring in May and September.  The temperature range is not great
because of the proximity of the coast and the maritime air masses that often cover the area.  Temperatures can be
expected to reach 100o F during the summer, while very cold temperatures, below 10oF, are extremely rare in winter.
The prevailing air flow is south to southeasterly and averages 12.0 miles per hour during the spring, summer, and
fall, indicating that the climate is determined largely by the Gulf of Mexico.  However, some strong northerly flow
can affect the region in the winter.  The relative humidity during the course of a day ranges from 90 percent in the
morning to 63 percent in the afternoon due to the maritime air influence.  Climatological data for Kenedy County in
the South Central Climatic Division is listed in Table 2.

The Lower Valley Climatic Division, consisting of three counties (Cameron, Willacy, and Hidalgo), is classified as
semiarid subtropical with warm or hot summers.  Precipitation varies from approximately 19 to 27 inches annually,
while temperatures show considerable uniformity throughout the area.  Record highs reach around 105oF, with
extreme lows into the teens.  Prevailing winds average 11.6 miles per hour and are southeasterly
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Figure 4.  Study Area along the Southern Gulf Coastal Plains Province
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Table 2 - Climatological Data for Counties in the Climatic Divisions of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Mean Annual
Temperature (oF) PrecipitationClimatic Division/

County Max. Min. (inches)
Relative
Humidity
(percent)

Prevailing
Wind

Direction
SOUTH CENTRAL
Kenedy 95 45 29.7 74 SE/S-SE

LOWER VALLEY
Cameron 93 51 25.4 72 SE to S-SE/N-NW
Willacy 96 47 27.5 72 SE/N-NW
Hidalgo 95 48 23.0 72 S to S-SE/N-NW

SOUTHERN
Brooks 98 44 25.8 60 SE-S
Starr 99 44 20.6 59 SE
Jim Hogg 97 42 22.4 60 SE
Zapata 99 45 19.8 60 SE
Duval 97 41 24.4 60 SE
Webb 99 45 20.1 60 SE
LaSalle 99 42 21.6 60 SE/N
Dimmit 100 41 21.5 59 SE
Maverick 99 38 21.0 59 SE/N-NW
Zavala 98 41 21.3 60 SE

EDWARDS PLATEAU
Kinney 96 36 21.1 59 S/SW
Uvalde 97 37 24.1 59 SE/N
Val Verde 98 38 17.2 59 S/SW

Legend: Max. = Maximum
Min. = Minimum
F = Fahrenheit

Source: National Fibers Information Center 1987; Kingston 1993

throughout the year.  Relative humidity is high, ranging during the course of a day from 88 percent in the morning to
60 percent in the afternoon.  Climatological data for counties in the Lower Valley Climatic Division are listed in
Table 2.

The remainder of the Southern Gulf Coastal Plains Province (except for Kinney, Uvalde, and Val Verde Counties)
falls into the Southern Climatic Division.  This region's climate is classified as subtropical with warm or hot
summers.  The region shows a wide range of mean annual rainfall, 18 inches in the west to 28 inches along the
coastal strip.  The rainfall has a primary maximum in September and a secondary maximum in May or June.
Temperatures are influenced by the proximity of the coast with readings above 100o F being unusual within a few
miles of the coast but common inland.  Ten degree temperatures have been recorded during the winter months.
Prevailing winds, averaging 12.1 miles per hour, are southeasterly throughout the year with an exception occurring
in the winter in the northern counties, where northwesterly flow sometimes dominates.  Relative humidity decreases
by about 10 percent from the coastal to the inland locations during the day where it ranges from 82 percent in the
morning to 46 percent in the afternoon.  Climatological data for counties in the Southern Climatic Division are listed
in Table 2.

The counties of Kinney, Uvalde, and Val Verde are in the Edwards Plateau Climatic Division where the climate is
described as a subtropical steppe with low summer humidity.  This area has a mean annual precipitation of
approximately 25 inches with extremes of 14 inches along the western boundary to 30 inches along the eastern
boundary.  Temperatures are influenced by elevation.  A number of days will exceed 100o F each year, while
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subzero temperatures are unusual.  Prevailing winds, averaging 9.9 miles per hour, are southwesterly to
southeasterly throughout the year. Relative humidity throughout the day ranges from 79 percent in the morning to 44
percent in the afternoon.  Climatological data for counties in the Edwards Plateau Climatic Division are listed in
Table 2 (National Fibers Information Center 1987; Kingston 1993).

1.3 Geological Resources

1.3.1 Introduction and Physiography

Past geologic events in Texas have formed wide outcrop bands which are aligned from north-northeast to south-
southwest and generally parallel the shoreline of the Gulf of Mexico (Renfro et al. 1973) (Figure 5).  The Southern
Gulf Coast is very level and, in terms of large scale physiographic features, has little topographic expression or
distinctive natural landforms.  Landforms are subtle and reflect the variable resistance of different rock types which
outcrop at the surface; the sandstones form gently ridges and the shales form subdued valleys.  Rivers in this area are
mature with broad low relief valleys.  In some places the base of the Quaternary (approximately two million year
[my] ago) is marked by a subtle but definite ridge of sand and gravel cemented by calcareous caliche.  Remnant sand
dunes from previous shorelines, now superseded by progressively younger shorelines, locally form small rounded
hills.  The western extent of the Gulf Coastal Plain is considered to be indicated by the stratigraphically (rather than
tectonically) controlled Oakville Escarpment, which is a surface expression of variations in rock hardness (Ferguson
1986).

1.3.2 Surface Stratigraphy

The surface geology of the Southern Gulf Coastal Plains is characterized by broad sub-parallel bands of Cenozoic
and Quaternary sedimentary rocks. These rocks were formed from 60 million years ago (Eocene) to approximately
one million years ago (Holocene or Recent) (Figure 5).  Relatively young rocks (Quaternary) are exposed at the
surface along the coast with progressively older rock formations (Triassic) exposed to the west (Table 3).  The
predominant consolidated rock types are mixed shales and sandstones, primarily from alluvial deposition by the pre-
historic Rio Grande and other rivers.  The landforms in the area reflect the different rock types with the sandstones
forming gentle hills and the shales forming valleys.  Closer to the coastal (eastern) edge of the province, the surface
deposits are unconsolidated sand dunes formed by wind and water from beach or river sand and in places stabilized
by vegetation.  These mark the Pleistocene shoreline when the coast was further inland than it is now (Renfro et al.
1973; Sheldon 1979).

1.3.3 Tectonic Features

The tectonic setting for the Southern Gulf Coastal Plains is characterized by simple gravity subsidence caused by the
increasing thickness (and therefore the weight) of beds toward the coast.  Down-to-the-coast faults are both a cause
and effect of bed size.  The increasing weight of the nearshore accumulation pulls the sediments down which in turn
leaves more space next to the fault to be filled.  It is a self-perpetuating process which keeps faults active over
extended time periods.  In recent times the process has been enhanced by fluid withdrawal in and near oil and gas
production areas, until measured withdrawal was recognized as the key to control (Sheldon 1979; Ewing 1991).
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Figure 5.  Geology along the Southern Gulf Coastal Plains Province
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Table 3 - Stratigraphic Chart for the Southern Gulf Coastal Plains Province
(Texas Land Border)

System Series Age (B.P.) Group and/or
Formation

Description

Quaternary Holocene 10,000 m.y. to
present

Alluvium and
Terrace Deposits

Unconsolidated, mixed sand, silt, and
clay with some gravel

Pleistocene 2 m.y. to 10,000
yr.

Sands Ancient shoreline of wind blown sands

Tertiary Pliocene 11 m.y. to   2
m.y.

Goliad Sands with interfingered shales

Miocene 24 m.y. to 11
m.y.

Fleming Sands and shales, both interfingered
and interlayered

Eocene 58 m.y to  38
m.y.

Jackson Interlayered sandstone, shales, and
shaly sands

Claiborne Interfingered sandstones and shales
with basal conglomerate

Wilcox Alternating shales and sandstones

Legend: B.P. = Before Present
m.y. = million years
yr. = year

Source:   Renfro et al. 1973; Barnes 1992

1.3.4 Natural Resources

Natural resources in the Southern Gulf Coastal Plans are limited to energy resource development activities.  Oil
and/or gas fields which produce from the Upper Tertiary and Lower Quaternary (Oligocene, Miocene, Pliocene, and
Pleistocene) are found across the study area.  However, the density is considerable lower than along the Gulf Coast
farther north.  There is also a small number of lignite operations in the western part of this province and several
bituminous coal mines in Webb County.  Uranium has been produced in this area using solution technology (in
eastern Webb and northern Jim Hogg counties).  Both petroleum and coals production operations, especially older
ones, have the potential to impact soil and surface water quality with waste products and spills.  Solution mining, a
newer technology, has a lower potential for surface disturbance and sub-surface contamination and has been more
firmly regulated since its inception by state laws requiring pre-development restoration standards for groundwater
(Lonsdale and Day 1937; St. Clair et al. 1981; Price et al. 1989).

1.4 Soils

1.4.1 General Soil Associations

The Southern Gulf Coastal Plains consists of nearly level to undulating soils of the Rio Grande Plain (Godfrey et al.
1973). Soil associations in the study area are listed by county in Table 4, and briefly described below.

Poorly drained, saline cracking clayey and loamy soils and deep sandy soils (Lomalta-Galveston-Sejita) shape the
coastal area from Brownsville to Baffin Bay.  Loamy soils and cracking clayey soils of the Rio Grande floodplain
(Rio Grande-Camargo-Matamoros soils) are found along the Rio Grande from Brownsville to the Falcon Reservoir,
while the Harlingen-Laredo-Lagloria soil association forms the Rio Grande terraces in Cameron and parts of
Hidalgo counties.   The remainder of the Rio Grande terraces consist of the McAllen-Brennan soils (loamy
throughout) in the eastern part of Hidalgo County and western part of Starr County.  Below Rio Grande City, around
Falcon Reservoir, and south of Eagle Pass, cracking and crumbling clayey soils (Catarina-Montell-Jimenez) that are
loamy throughout and shallow to moderately deep over indurated caliche dominate much of the area.  From Eagle
Pass to Del Rio, the same type of soil exists but is represented by the Uvalde-Montell-Zapata association (Godfrey et
al. 1973).

The interior of the study area consists of loamy soils of the Hidalgo-Willacy-Delfina association in Willacy,
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Hidalgo, and Cameron counties and the McAllen-Brennen association in parts of Hidalgo, Starr, Jim Hogg, and
Zapata counties.  Sandy surface layers and loamy to clayey subsoils and soils sandy throughout (Sarita-Falfurrias-
Nueces) occur from Kenedy County to the eastern portion of Jim Hogg County and includes the northern sections of
Willacy, Hidalgo, and Starr counties.  The remainder of the interior portion of the project corridor is intermixed with
defined areas of the following soils types:  deep soils with loamy surface layers (Delmita-Zapata:  Hidalgo, Starr,
Jim Hogg, Zapata, Duval, and Webb counties) and loamy or clayey subsoils and loamy soils with indurated caliche
at shallow to moderate depth (Duval-Webb-Zapata:  Webb, LaSalle, Dimmit, and Zavala counties) and cracking and
crumbling clayey soils (Goliad-Monteola-Zapata: Duval County and Monteola-Montell-Zapata: Webb and LaSalle
counties) that are loamy throughout and shallow to moderately deep over indurated caliche (Godfrey et al. 1973).

1.4.2 Engineering Limitations

The permeability range, flooding/erosion hazard, and limitations to construction for each soil association along the
Southern Gulf Coastal Plains is listed in Table 4.
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Table 4 - Soil Characteristics for Counties in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Soil Association Counties Permeability Range Flood/Erosion Hazard Limitations to Construction

Lomalta-Galveston-Sejita Kenedy Very slow-rapid None-frequent/ Low-very high shrink swell
Willacy Slight-moderate Slight-moderate
Cameron

Rio Grande-Camargo-Matamoros Cameron Slow-rapid Rare-occasional/ Low-very high shrink swell
Hidalgo Moderate Moderate
Starr

Harlingen-Laredo-Lagloria Hidalgo Very slow-moderate None/Slight-moderate Low-very high shrink swell
Cameron

Hidalgo-Willacy-Delfina Willacy Moderate-moderately rapid None/Slight Low shrink swell
Cameron
Hidalgo

Sarita-Falfurrias-Nueces Kenedy Moderately rapid-rapid None/Slight Very low-low
Willacy shrink swell
Hidalgo
Starr
Brooks
Jim Hogg

McAllen-Brennan Hidalgo Moderate-moderately rapid None/Slight Low shrink swell
Starr
Jim Hogg
Zapata
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Table 4- Soil Characteristics for Counties in the Southern Gulf Coastal Plains Province(Continued)
(Texas Land Border)

Soil Association Counties Permeability Range Flood/Erosion Hazard Limitations to Construction

Delmita-Zapata Hidalgo Moderate-moderately rapid None/Slight Low shrink swell
Starr
Jim Hogg
Duval
Zapata
Webb

Catarina-Montell-Jimenez Starr Very Slow-moderate None/Slight Low-very high shrink swell
Zapata
Webb
Dimmit
Zavala
Maverick

Goliad-Monteola-Zapata Duval Very slow-moderate None/Slight Moderate-very high shrink swell

Monteola-Montell-Zapata Duval Very slow-moderate None/Slight Low-very high shrink swell
Webb
LaSalle

Duval-Webb-Zapata Webb Moderate None/Slight Low shrink swell
LaSalle
Dimmit
Maverick
Zavala

Uvalde-Montell-Zapata Dimmit Very slow-moderate None/Slight Low-high shrink swell
Zavala
Maverick
Uvalde
Kinney

Source:  Godfrey et al. 1973; Stevens and Arriaga 1977; Williams et al. 1977; Jacobs 1981; Turner 1982; Sanders and Gabriel 1985
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1.5 Air Quality

1.5.1 Federal, State, Rural, and Wilderness Standards

The State of Texas has adopted the National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) and
subsequent changes to these standards as the State's air quality criteria (Table 5).  Primary standards are established to
protect public health while secondary standards provide protection for the public's welfare, and include wildlife,
climate, recreation, transportation, and economic values.  Regulations under the Clean Air Act Prevention of
Significant Deterioration (PSD) provisions (40 CFR Part 52 - PSD of Air Quality) were enacted in order to maintain or
improve the existing air quality in all Intrastate Air Quality Control Regions (IAQCRs) and National Rural and
Wilderness Areas.  None of the areas in the Texas Southern Gulf Coastal Province were found to be reported as in
non-attainment of NAAQS.

Table 5 - Texas and the National Ambient Air Quality Standards (NAAQS)

National/State Standards

Pollutant Primarya Secondarya

ppm(µg/m3) ppm(µg/m3)
Lead (Pb)

Quarterly Average (1.5) (1.5)
Particulates < 10 micrometers (PM10)

Annual Arithmetic Meanb (50) (50)
24-Hour Averageb (150) (150)

Particulates < 2.5 micrometers (PM2.5)
Annual Arithmetic Meanb (15) (15)
24-Hour Averageb (65) (65)

Sulfur Dioxide (SO2)
Annual Arithmetic Average 0.03(80) No Standard
24-Hour Averagec 0.14(365) No Standard
3-Hour Averagec No Standard 0.50 (1300)

Carbon Monoxide (CO)
8-Hour Average 9(10 mg/m3) No Standard
1-Hour Average 35(40 mg/m3) No Standard

Ozone (O3)
8-Hour Average 0.08(157) 0.08(157)
1-Hour Averaged 0.12(235) 0.12(235)

Nitrogen Dioxide (NO2)
Annual Arithmetic Mean 0.053(100) 0.053(100)

Legend: ppm = parts per million (applicable to substances with specific chemical composition)
µg/m3 = micrograms per cubic meter
mg/m3 = milligrams per cubic meter

a Parenthetical value is an approximately equivalent concentration.
b Particulate standards use PM-10 (particles less than 10µ in diameter) as the indicator pollutant. The annual standard is attained when the

expected annual arithmetic mean concentration is less than or equal to 50 µg/m3; the 24-hour standard is attained when the expected
number of days per calendar year above 150 µg/m3 is equal to or less than one;  as determined according to Appendix K of the Particulate
Matter NAAQS.

c Not to be exceeded more than once per year.
d The standard is attained when the expected number of days per calendar year with maximum hourly average concentrations above the

0.12 ppm is equal to or less than one as determined according to Appendix H of the Ozone NAAQS.
Source:  40 CFR Part 50 (July 1997); TNRCC 1998
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1.5.2 Air Quality Control Regions

The 17 counties of the Texas Southern Gulf Coastal Plains Province of the JTF-6 study area fall into four Air Quality
Control Regions (AQCR) established by the USEPA for air quality planning purposes (40 CFR Part 81).  The counties
within the AQCR and their respective Texas Natural Resource Conservation Commission Regions are shown in Figure
6 and Table 6.

1.5.3 Potential Sources of Air Pollutants

The airshed along the Texas Land Border encompasses an area that is largely rural and undeveloped; and, thus, air
quality is generally good, except for occasional windblown dust.  Major urban areas are not present within the
Southern Gulf Coastal Plains Province counties, although there are several communities of intermediate size such as
Brownsville, Harlingen, McAllen, and Laredo (Texas), and Matamoros, Reynosa, and Nuevo Laredo (Mexico).
Thus, no substantial urban/industrial air pollution would be expected as in the larger border "sister cities" such as El
Paso - Ciudad Juarez and San Diego - Tijuana  (USEPA 1992a).

However, there are a number of anthropogenic (man-made) sources of air contaminants that affect the air quality of
the study area.  These include industrial emissions, mobile (vehicular) emissions, area source emissions (e.g.,
emissions from numerous residences and small commercial establishments in an urban setting), dust resulting from
wind erosion of agricultural lands, and pollutants transported into the study area on winds blowing from major
urban/industrial areas outside the study area.

Pollutant emissions estimates for industrial sources operating within the 17 counties are relatively low (Table 7).
Only four of the 17 counties included in the study area had reported emissions of toxic air pollutants for 1996 (Table
8) as required under the USEPA's Toxic Release Inventory (TRI) system (USEPA - AIRSWeb Source Count Report,
1997 Data).  However, these data represent only those emissions from certain kinds of industrial sources required
under Section 313 of the Superfund Amendments and Reauthorization Act (SARA) of 1986.  They do not include
toxic substances emitted from mobile sources or area sources (e.g. open burning).

1.5.4 Ambient Air Quality Monitoring/Status

Only two established air quality monitoring network stations are known to be present in the 17 county study area
and these monitor only particulate matter (USEPA 1992c).  The limited statistics reported by the USEPA (1998) for
ambient air monitoring in this study area are listed in Table 9 as Pollutant Standard Indices.

1.5.5 Attainment Status

All 17 of the study area counties are designated either as in attainment or unclassified for the criteria pollutants
(Table 10)  Concentrations of the criteria pollutants within the study area fall below the applicable NAAQS (see
Table 5) established for the protection of public health.  Mandatory Federal Class I areas are not present within the
Southern Gulf Coastal Plains segment of the study area (USEPA 1998).
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Figure 6.  Texas Natural Resource Conservation Commission Regions, Texas Land Border
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Table 6 - County Assignments to Federal and State Air Quality Control Regions in the Southern Gulf Coastal Plains
Province

(Texas Land Border)

County USEPA Air Quality Control Region TNRCC Region
Brooks Corpus Christi-Victoria 15
Cameron Brownsville-Laredo 15
Dimmit Metropolitan San Antonio 16
Duval Corpus Christi-Victoria 16
Hidalgo Brownsville-Laredo 15
Jim Hogg Brownsville-Laredo 15
Kenedy Corpus Christi-Victoria 15
Kinney Metropolitan San Antonio 16
LaSalle Metropolitan San Antonio 16
Maverick Metropolitan San Antonio 16
Starr Brownsville-Laredo 15
Uvalde Metropolitan San Antonio 13
Val Verde Metropolitan San Antonio 16
Webb Brownsville-Laredo 16
Willacy Brownsville-Laredo 15
Zapata Brownsville-Laredo 16
Zavala Metropolitan San Antonio 16

Legend: USEPA =  U.S. Environmental Protection Agency, TNRCC =  Texas Natural Resource Conservation Commission
AQCR =  Air Quality Control Region
Source:  40 CFR Part 81(July 1997); TNRCC 1998

Table 7 - County Emissions Summary for Selected Air Pollutants in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Selected Air Pollutants (Tons/Year)County
SO2 TSP NOx CO VOC Pb

Brooks   1,269  787 
Cameron   1,873   
Dimmit 1,693  320   
Duval      
Hidalgo  854 998   
Jim Hogg      
Kenedy      
Kinney      
LaSalle      
Maverick   87   
Starr   1,594   
Uvalde  548    
Val Verde      
Webb 1,370  548 5,380  
Willacy      
Zapata      
Zavala      
Total: 3,063 1,402 6,689 5,380 787 

Legend: SO2 =   Sulfur Dioxide; CO =  Carbon Monoxide; TSP =   Total Suspended Particulates; VOC =  Volatile Organic Compound,

NO2  = Nitrogen Dioxide; Pb =  Lead;    = None Reported
Source: USEPA - AIRSWeb Source Count Report, 1997 Data
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Table 8 - TRI Total Air Toxics Releases for 1996 in the Southern Gulf Coastal Plains Province
(Texas Land Border)

County Fugitive Air

(lbs)

Stack Air

(lbs)

Total Air
Releases (lbs)

Brooks NR NR NA

Cameron 664,572 466,087 1,130,659

Dimmit NR NR NA

Duval NR NR NA

Hidalgo 55,800 0 55,800

Jim Hogg NR NR NA

Kenedy NR NR NA

Kinney NR NR NA

LaSalle NR NR NA

Maverick NR NR NA

Starr NR NR NA

Uvalde NR NR NA

Val Verde 11,583 113,829 125,412

Webb 488 4,680 5,168

Willacy NR NR NA

Zapata NR NR NA

Zavala NR NR NA

Totals 732,443 584,596 1,317,039

Legend: lbs. =  pounds; TRI =  Toxic Release Inventory; NR = none reported; NA = not applicable

Source: USEPA Toxic Release Inventory System[TRIS]1998

The Pollutant Standards Index (PSI) has been developed by the USEPA to provide accurate, timely, and easily
understandable information about daily levels of air pollution.  The index provides USEPA with a uniform system of
measuring pollution levels for the major air pollutants regulated under the Clean Air Act.  The intervals and the terms
describing the PSI air quality levels are as follows:

0 to 50 = good
50 to 100 = moderate
100 to 200 = unhealthful
200 to 300 = very unhealthful
Above 300 = hazardous

The EPA uses the Pollutant Standards Index to measure five major pollutants for which it has established National
Ambient Air Quality Standards under the Clean Air Act.  The pollutants are particulate matter (soot, dust, particles),
sulfur dioxide, carbon monoxide, nitrogen dioxide, and ozone.  For each of these pollutants, EPA has established air
quality standards protecting against health effects that can occur within short periods of time (a few hours or a day).
The PSI converts the measured pollutant concentration in a community's air to a number on a scale of 0 to 500.  The
PSI number of 100 corresponds to the maximum allowable concentration in the standards established under the Clean
Air Act.  Numbers higher than 100 exceed the established NAAQS and are regarded as unhealthful to hazardous.
Table 9 shows PSI data for Southern Gulf Coastal Plains Counties for 1997 and a portion of 1998.
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Table 9 - USEPA Pollutant Standards Index Data for Monitored Counties
(Texas Gulf Coast)

% of Days when Air Quality Was PSI Statistics
County Total Days Good Moderate Unhealthful Maximum 90th

Percentile
Median Year

Webb Co 343 90 10 0 118 51 34 1997
Hidalgo Co 365 93 7 0 72 48 33 1997
Cameron
Co

363 94 6 0 73 48 29 1997

Source: USEPA - AIRSWeb Monitor PSI Report, 1-Oct-1998, Texas  Air Quality Monitors (1997)

Table 10 - NAAQS Attainment Status by County in the Southern Gulf Coastal Plains Province
(Texas Gulf Coast)

County SO2 TSP NO2 CO O3/VOC Lead
Brooks U/A U/A U/A U/A U/A U/A
Cameron U/A U/A U/A U/A U/A U/A
Dimmit U/A U/A U/A U/A U/A U/A
Duval U/A U/A U/A U/A U/A U/A
Hidalgo U/A U/A U/A U/A U/A U/A
Jim Hogg U/A U/A U/A U/A U/A U/A
Kenedy U/A U/A U/A U/A U/A U/A
Kinney U/A U/A U/A U/A U/A U/A
LaSalle U/A U/A U/A U/A U/A U/A
Maverick U/A U/A U/A U/A U/A U/A
Starr U/A U/A U/A U/A U/A U/A
Uvalde U/A U/A U/A U/A U/A U/A
Val Verde U/A U/A U/A U/A U/A U/A
Webb U/A U/A U/A U/A U/A U/A
Willacy U/A U/A U/A U/A U/A U/A
Zapata U/A U/A U/A U/A U/A U/A
Zavala U/A U/A U/A U/A U/A U/A

Legend: U/A: Unclassified/Attainment; NA-S: Non-attainment, severe; NA-M: Non-attainment, moderate;  SO2 = Sulfur Dioxide,  TSP =
Total Suspended Particulate, NO2 = Nitrogen Dioxide,  CO = Carbon Monoxide, O3 = Ozone,  VOC = Volatile Organic Compounds
Source:  USEPA 1998 [GreenBook Home Page - http:/www.epa.gov/oar/oaqps/greenbk]

1.5.6 Abatement Measures

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the development of the U.S. - Mexico Border Environmental Agreement.  This agreement, which
was signed in October 1989, details the primary objectives of common border environmental cooperation;
establishes a mechanism for additional agreements, annexes, and technical actions; and provides for regular high-
level meetings and special technical meetings to further promote and encourage environmental cooperation between
the two countries (USEPA 1992d; USEPA and Secretaria de Desarrollo y Ecologia [SEDUE] 1992).  As part of the
agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area" (First Stage, 1992-1994)
was completed (USEPA and SEDUE 1992).   However, this plan focuses on air quality problems of the larger "sister
cities" such as El Paso - Ciudad Juarez and only marginally addresses the seventeen counties of the study area.  The
plan proposes no significant air quality planning requirements for the study area.
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1.6 Water Quality and Supply

1.6.1 Surface Water

1.6.1.1 Major River Basins, Estuaries, and Reservoirs/ Lakes

The Texas Water Development Board (TWDB) has been directed to prepare and maintain a comprehensive State
Water Plan under Sections 16.051 and 16.055 of the Texas Water Code.  The State Water Plan compiles water use and
supply data from municipalities with 1,000 or more residents and rural areas.  This data is arranged into 16 defined
geographic regions with common water issues and regulatory goals.  From a natural resource perspective, water has
been identified as occurring in 15 major river basins and 8 coastal basins in Texas (Figure 7).  Surface water in the
Southern Gulf Coastal Plains is located in two drainage basins.  The Texas Gulf Region contains the Nueces River
and its tributaries.  The Rio Grande basin contains the Rio Grande basin including the International Falcon Reservoir
and the Arroyo Colorado, a major drainageway in the Lower Rio Grande Valley, which is used mainly as a diversion
canal for irrigation of agricultural crops.  In addition, there is one major estuary (Laguna Madre) located in the study
area along the Texas coast.  Numerous reservoirs and lakes (Table 11) having more than 5,000 acre-feet capacity
that are used for conservation and flood storage are found throughout the study area (Texas Department of Water
Resources 1997).  The Gulf Coast of Texas encompasses over 624 miles of shoreline on the Gulf of Mexico.

1.6.1.2 Water Quality Standards

The Texas Surface Water Quality Standards (TSWQS) adopted by the TNRCC on March 19, 1997, recognize the
regional geologic and hydrologic diversity of the state by dividing major river basins, reservoirs, bays, and estuaries
into defined segments (referred to as classified segments).  Appendix A is a summary of General Criteria under these
standards.  Appropriate water uses (such as aquatic life, contact recreation, oyster waters, etc.) are designated for each
of the classified segments.  Numerical criteria (chemical concentrations) established in the TSWQS provide a
quantitative basis for evaluating use support and managing point and non-point loadings in Texas surface waters.
These criteria are used as maximum instream concentrations that may result from wastewater discharges and
contaminated runoff water.  Texas Drinking Water Standards (TDWS) adopted by the TNRCC on June 4, 1977 and
revised on November 25, 1994 assure the safety of public water supplies.  The numerical criteria established in the
TDWS for finished water (after treatment) provide a quantitative basis for evaluating support of the public supply use.
Compliance with the TSWQS/TDWS is sometimes estimated from instream monitoring data using chemical
concentration screening levels that establish compliance targets which can be directly compared with monitoring data.
Screening levels are intended to provide the best comparisons that can be reasonably attained with available data and
numerical criteria in the TSWQS/TDWS (TNRCC, SFR-58, June 1998).  Nearly 300 Surface Water Quality
Monitoring Stations are located on segments of surface waters in the South Gulf Coastal Plains Province (Table 12).

The TSWQS in Title 30, Chapter 307 of the Texas Administrative Code [TAC] establish explicit water quality goals
throughout the state.  Sources that have shaped the development of these standards include: cities, industries,
environmental interests, and USEPA, which has approval authority over state water quality standards.  The TSWQS
rule contains (1) general standards that apply to all surface water in the state, and (2) segment-specific standards that
identify appropriate uses (aquatic life, contact or noncontact recreation, drinking water, etc.) that list upper and lower
limits for common indicators (criteria) of water quality - such as dissolved oxygen, temperature, pH, dissolved
minerals, and fecal coliform bacteria.
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Figure 7.  Major River Basins and Estuaries in the Southern Gulf Coastal Plains Province
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Table 11  - Major Reservoirs/Lakes in the Region
(Texas Land Border)

Name County City/Town River/Stream/
Bay

Purpose/Remarks Owner Area (ac) Storage
(ac-ft)

Loma Alta Lake Cameron Brownsville Rio Grande municipal, industrial Brownsville Navigation
Dist.

2,490 26,500

Anzalduas Channel Dam Hidalgo Hidalgo Rio Grande irrigation, flood control US/Mexico -- 8,400
Delta Lake Reservoirs 1
& 2

Hidalgo Monte Alto Rio Grande irrigation Hidalgo/Willacy WC&ID
No. 1

2,371 25,000

Retama Reservoir
(a.k.a. Edinburg Lake)

Hidalgo Edinburg Rio Grande irrigation Santa Cruz #15 -- 5,000

Valley Acres Reservoir Hidalgo Mercedes Rio Grande multi-purpose Valley Acres Water District 906 7,840
Casa Blanca Lake Webb Laredo Chacon Creek recreation Webb County 1,656 20,000
Amistad Reservoir Val Verde Del Rio Rio Grande multi-purpose, Texas share:

56.2%
IBWC 64,900 3,383,900

Falcon Reservoir Starr-Zapata Falcon Heights Rio Grande multi-purpose; Texas share
58.6 %

IBWC 87,210 2,667,600

Upper Nueces Reservoir Zavala Crystal City Nueces River irrigation Zavala-Dimmit counties 316 7,590

Source:  Texas Almanac, 1996 - 1997
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The Texas Surface Water Quality Standards include several key sections that are essential to their overall effectiveness.
The General Criteria (§307.4, TAC) contain a variety of narrative statewide provisions that define the general goals to
be attained by all waters in the state.  These provisions are particularly important in dealing with those pollutants not
addressed by specific numerical criteria.  The General  Criteria also specify procedures that are used to develop site-
specific standards for small unclassified waterbodies.

The Antidegradation Policy (§307.5, TAC) establishes extra protection for high quality waterbodies.  In accordance
with EPA requirements, this policy stipulates that no degradation will be allowed in high quality waters, unless the
resulting degradation is demonstrated to be economically and socially justified.  The antidegradation policy also
provides for establishing Outstanding National Resource Waters, in which no degradation is allowed under any
circumstances.

Standards for Toxic Materials (§307.6 TAC) include numerical criteria (as maximum instream concentrations) for 39
toxic pollutants in order to protect aquatic life.  Human consumption of fish and drinking water is protected by
numerical criteria for 64 toxic pollutants.  This section also requires larger wastewater dischargers to conduct
biomonitoring, which involves exposing selected aquatic organisms to samples of the discharge effluent.  Any
significant toxicity observed during biomonitoring must then be evaluated and eliminated.

Appropriate numerical criteria needed to support various water-quality related uses are defined in §307.7 TAC.
Conditions under which portions of the standards do not apply, such as in mixing zones near discharge points or at
unusually low stream flows, are noted in §307.8 TAC.  Sampling and analytical procedures to assess standards
attainment are described in §307.9 TAC.  Site-specific standards for designated waterbodies are individually listed in
§307.10 TAC.

Procedures for implementing the Texas Surface Water Quality Standards are described in "Implementation of the
TNRCC Standards Via Permitting (TNRCC publication RG-194)."  Water quality standards are revised at least every
three years in order to incorporate new information on potential pollutants and additional data about water quality
conditions in specific waterbodies, and to address new state and federal regulatory requirements.

The current standards were adopted by the TNRCC on June 14, 1995, and became effective as of July 13, 1996.  These
standards incorporate new criteria that were added for eight toxicants, and criteria for silver that were revised to be less
stringent.  Based on new drinking water standards, criteria for eight toxicants were revised to be more stringent, and
criteria for four toxicants were revised to be less stringent.  A provision was added to allow control of diazinon toxicity
through measures other than whole-effluent toxicity limits.  Dissolved oxygen criteria for streams in south and east
Texas were adjusted in accordance with site-specific stream flow and stream slope.  More protective standards were
adopted for the Colorado River below Austin and for the San Marcos River.  Thirty-nine new waterbodies were added
for partial classification in Appendix D of this standard - most of which were site-specific downgrades from presumed
standards. (TNRCC 1998)

In December 1997, the TNRCC announced its plans to implement a statewide initiative to improve water quality with
the cooperation of local, state, and federal agency partners.  This initiative involves the development and
implementation of "total maximum daily loads" (TMDL) in watersheds which are used to measure the amount of
pollution a water body can receive and still meet surface water quality standards for its designated uses.  TMDLs are
developed and implemented for impaired water bodies in which standards are exceeded for specific pollutants.  The
time frame for completing this initiative statewide is ten years and a schedule for this program has been submitted for
compliance with Section 303(d) of the 1998 Clean Water Act, Title 40 Code of Federal Regulations, Section 130.7 and
other USEPA guidance.  Tables 13 and 14 list the classified segments and their recent water quality status within the
Texas Gulf Coast study area including segments named on the Section 303(d) list.  Tables 15 and 16 list these
classified segments and the status of the designated uses they support.
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1.6.1.3 Water Quality Monitoring Stations

The TNRCC, through its Surface Water Quality Monitoring (SWQM) program collects water quality data from as
many as 278 listed monitoring stations in the Texas Southern Gulf Coastal Plains province (Table 12) A listing of these
SWQM stations by individual identification number, type, and location is provided in Appendix B.  The major types of
surface water monitoring at these stations include toxic substance, Toxicology Data Network (TOXNET), ecoregion,
and biological.  The type of sampling and analyses performed for a given monitoring station depends upon the
designated uses of the segment, the types of contamination that a segment is likely to receive, or other specified
indicators.  Additional monitoring of water quality and hydrologic parameters is also conducted by the U.S. Geological
Survey (USGS) within various river basins in the study area.  The International Boundary Water Commission (IBWC)
also performs monitoring, predominantly within the Rio Grande river basin (IBWC 1989, 1992; Buckner and Shelby
1990a, 1990b, 1990c; TNRCC 1996[SFR-50]).  The IBWC, in accordance to the 1944 Water Treaty, is an international
body composed of a U.S. Commissioner and a Mexican Commissioner each appointed by the president of his
respective country.  These commissioners and their staff, headquartered in El Paso, Texas, and Ciudad Juarez,
Chihuahua, respectively, provides the U.S. and Mexico with a binational institution that enables application of the
various boundary and water treaties and other agreements by technical experts along the U.S/Mexico boundary (IBWC
1993).

Table 12 - Surface Water Quality Monitoring Stations, Southern Gulf Coastal Province
(Texas Land Border )

Segment Id. No. of Monitoring Sta.
2105 2
2112 5
2201 68
2202 54
2203 2
2204 10
2301 2
2302 29
2303 7
2304 99
2491 Variable*
2492 Variable*
2493 Variable*
2494 Variable*

Total Stations: 278
* These segments are coastal bays or estuaries

The IBWC, in accordance to the 1944 Water Treaty, is an international body composed of a U.S. Commissioner and
a Mexican Commissioner each appointed by the president of his respective country.  These commissioners and their
staff, headquartered in El Paso, Texas, and Ciudad Juarez, Chihuahua, respectively, provides the U.S. and Mexico
with a binational institution that enables application of the various boundary and water treaties and other agreements
by technical experts along the U.S/Mexico boundary.  Since 1930s, the U.S. and Mexico have charged the IBWC
with the solution to border sanitation problems.  In 1979 the IBWC was given this task on a continuous basis by
means of binational agreements for each problem.  One such implementing agreement is the construction, which
began in 1993 in Nuevo Laredo and was completed in April 1996 (TNRCC, 1997 [SFR-50]), on an international
treatment plant and pumping works to handle the expected flows through the year 2000 (IBWC 1993a).

1.6.1.4 Major Excursions and Potential Sources

Water quality assessments for the Texas Gulf Coast and Rio Grande hydrologic regions indicated that the major
causes of stream/riverine non-attainment included fecal coliform bacteria, organic enrichment/dissolved oxygen,
nutrients, salinity/total dissolved solids/chloride, and toxics (including pesticides, metals, and priority organics).
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The relative contribution of sources to non-attainment of assigned uses in streams and rivers are as follows:
municipal and industrial point sources, non-point sources, natural sources, and unknown sources.  Table 15 lists the
surface water non-attainment segments for the study area.  In the Texas bays and estuaries, the major causes of use
impairments were identified as fecal coliform bacteria and toxics (including metals and priority organics).  Major
sources of pollutants contributing to non-attainment were municipal and industrial point sources.  Table 16 lists the
coastal water non-attainment areas in the study area.  A report by the National Coastal Pollutant Discharge Inventory
(NCPDI) Program summarized the annual wastewater and pollutant discharge estimates for 15 pollutants for 306
major and 1,116 minor direct discharging point sources occurring along the Texas Gulf Coast (Pacheco et al. 1990;

Another source of potential pollution is untreated or partially treated wastewater discharges.  In some regions of the
Border Area, namely where waters which cross the border or flow into rivers that form the international boundary
between Mexico and the U.S., have unsanitary conditions due to inadequate treatment or collection facilities.
Within the study area, the sister cities of Matamoros/Brownsville, Reynosa/McAllen, Nuevo Laredo/Laredo, and
Piedras Negras/Eagle Pass are considered as major contributors of waste discharges into the Rio Grande.
Matamoros, Tamaulipas, along with 20 other municipalities in Mexico, are also considered as major contributors of
waste discharges into the Gulf of Mexico.

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the adoption of the U.S.-Mexico Border Environmental Agreement, which was signed in October,
1989.  This agreement details the primary objectives of common border environmental cooperation; establishes a
mechanism for additional agreements, annexes, and technical actions; and provides for regular high-level meetings
and special technical meetings to further promote and encourage environmental cooperation between the two
countries (USEPA and SEDUE 1992).  As part of the Agreement efforts, an "Integrated Environmental Plan for the
Mexican - U.S. Border Area (First Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The
surface water implementation plans in this document call for a number of measures (i.e., collection, treatment and
disposal facilities) which should result in improved water quality along the U.S.- Mexico border such as the Bajo
Rio Bravo/Lower Rio Grande (i.e., Matamoros/Brownsville and Reynosa/McAllen areas) and the Nuevo
Laredo/Laredo planning efforts (USEPA 1992d).

The Upper Nueces River showed no significant water quality problems.  The Brownsville Ship Channel in the
coastal water basin exhibited good water quality (TNRCC 1997).

1.6.1.5 Surface Water Uses and Yields

The major uses of water are municipal (public and domestic), manufacturing (industrial), steam-electric power,
mining (e.g., recovery of crude petroleum), irrigation, and livestock.  Surface water uses supported by the listed
segments and designated by the TNRCC are listed in Table 15.  Table 16 lists the designated surface water uses for
the Nueces-Rio Grande Coastal Basin (TNRCC 1997).  Projected surface water yields for the year 2000 are
summarized for the entire Rio Grande basin and the Nueces-Rio Grande coastal basin in Table 17.
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Table 13 - Surface Water Basins, Southern Gulf Coastal Plains
(Texas Land Border)

Pollutants Sources of PollutionBasin/Drainage Name
Associated County/City

Segment No. Segment
Length
(miles)

Low
O2

High
P

High
S

High
N

Coli-
forms

High
TDS

High
Clor.

Toxic
Waste

Chloro-
phyll

Dom
WW 2

Indus
WW 2

Agri.
WW 2

Non-
point

NUECES RIVER Nueces River Above
Holland Dam - Dimmit Co., Carrizo Springs 2105 100

X X  (6)  (1)  (2)

Upper Nueces River - Uvalde,
Zavala Co., Uvalde (city) 2112 123

X

NUECES-RIO GRANDE COASTAL -
Nueces, Kleberg, Willacy Co.

Arroyo Colorado Tidal
Willacy Co.

22011

(2491)

26
X

Arroyo Colorado Above Tidal
Harlingen, Cameron Co. 22021 63

X X X X Org. X X

Petronila Creek Tidal
Padre Island

2203
(2492) 14

Petronila Creek Above Tidal -
Robstown, Driscoll 2204 44

X X X X X X

RIO GRANDE - Cameron, Hidalgo, Starr
Co.

Rio Grande Tidal
Brownsville, Port Isabel

2301 49
X X

Rio Grande Below Falcon
Reservoir -
McAllen, Mission, Rio Grande
City, Harlingen

23021 231
X X X X X X

International Falcon Reservoir
- Starr, Zapata Co. 2303 68

 (1)

Rio Grande Below Amistad
Reservoir - Val Verde, Kinney,
Maverick, Webb, and Zapata Co.

2304 226
X  (16)  (6)  (2)

The symbol X indicates that this segment or a portion of this segment has been found to contain elevated levels of the indicated pollutant or accommodates the indicated pollutant sources.
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Numbers in parenthesis (n) indicate number of permitted outfalls for this segment
Note:  Portions of these segments coincide with Coastal Basins listed in Table 15.  Segment numbers corresponding with Coastal Basin segments are in parentheses (nnnn).
Key to abbreviations: O2 - dissolved oxygen, P - phosphorous compounds, S - sulfur compounds, N - nitrogen compounds, Coliforms - fecal coliform bacteria, TDS - total dissolved solids, Clor . - chlorinated

compounds, Toxic Waste - heavy metals or toxic organic compounds, Chlorophyll  - chlorophyll α, Dom WW - domestic wastewater outfalls, Indus WW - industrial wastewater outfalls, Agri . -
agricultural waste discharge, Non-point - non-point sources of wastewater,

Key to Toxic Wastes: Hg - mercury, As - arsenic, Cd - cadmium, Cu - copper, Ni - nickel, Diox. - dioxin, Pb - lead, Mn  - manganese, org. - organic compounds
Source:  State of Texas Water Quality Inventory, 1996
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Table 14 - Coastal Bays and Estuaries, Southern Gulf Coastal Plains
(Texas Land Border)

(From State of Texas Water Quality Inventory, 1996)

Pollutants Sources of PollutionBasin/Drainage Name

Associated County/City

Segment No. Segment
Area (sq.

miles) Low
O2

High
P

High
S

High
N

Coli-
forms

High
TDS

High
Clor.

Toxic
Waste

Chlorop
hyll

Dom
WW2

Indus
WW2

Agri.
WW2

Non-
point

NUECES-RIO GRANDE COASTAL - San Patricio, Nueces, Kleberg, Kenedy, Willacy, and Cameron Co.

Laguna Madre- Kleberg, Kenedy,
Willacy Co.

24911 347.4
X X X  (20)  (4)  (2) X

South Bay - Brownsville, Port
Isabel

2493 7.8
X

Brownsville Ship Channel  -
Cameron Co.

2494 1.5
 (9)  (1)

The symbol X indicates that this segment or a portion of this segment has been found to contain elevated levels of the indicated pollutant or accommodates the indicated pollutant sources.
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Numbers in parenthesis (n) indicate number of permitted outfalls for this segment
Note:  Portions of these segments coincide with Coastal Basins listed in Table 16.  Segment numbers corresponding with Coastal Basin segments are in parentheses (nnnn).
Key to abbreviations: O2 - dissolved oxygen, P - phosphorous compounds, S - sulfur compounds, N - nitrogen compounds, Coliforms - fecal coliform bacteria, TDS - total dissolved solids, Clor . - chlorinated

compounds, Toxic Waste - heavy metals or toxic organic compounds, Chlorophyll  - chlorophyll α, Dom WW - domestic wastewater outfalls, Indus WW - industrial wastewater outfalls, Agri . -
agricultural waste discharge, Non-point - non-point sources of wastewater,

Key to Toxic Wastes: Hg - mercury, As - arsenic, Cd - cadmium, Cu - copper, Ni - nickel, Diox. - dioxin, Pb - lead, Mn  - manganese, Zn - zinc, met. - various heavy metals, org. - organic compounds
Source:  TNRCC, 1996, 1998
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Table 15 - Surface Water Basins Designated Water Uses and Quality Criteria, 1996
(Texas Land Border)

Designated Use Support Criteria
Basin/Drainage Name

Associated County/City
Segment No.

Contact
Recreatio

n

Public
Water
Supply

Oyster
Waters

Fish
Consumpt

ion

Cl-1
(mg/L)

SO4-2
(mg/L)

TDS
(mg/L)

Dissolved
Oxygen
(mg/L)

pH Range
(SU)

Fecal
Coliform
#/100ml

Temperat
ure (ºF)

NUECES-RIO GRANDE COASTAL -
Nueces, Kleberg, Willacy Co.

Arroyo Colorado Tidal
Willacy Co.

22011

(2491)

S NA NA S
4.0 6.5-9.0 200 95

Arroyo Colorado Above
Tidal
Harlingen, Cameron Co.

22021 NS NA NA NS 1,200 1,000 4,000 4.0 6.5-9.0 200 95

RIO GRANDE - Cameron, Hidalgo,
Starr Co.

Rio Grande Tidal
Brownsville, Port Isabel

2301 S NA NA S 5.0 6.5-9.0 200 95

Rio Grande Below Falcon
Reservoir -
McAllen, Mission, Rio
Grande City, Harlingen

23021 NS S NA S 270 350 880 5.0 6.5-9.0 200 90

International Falcon
Reservoir - Starr, Zapata Co. 2303 S S NA S 140 300 700 5.0 6.5-9.0 200 93

Rio Grande Below Amistad
Reservoir - Val Verde,
Kinney, Maverick, Webb,
and Zapata Co.

2304 NS S NA S 200 300 1,000 5.0 6.5-9.0 200 95

Key: S - segment water quality supports this designated use; NS - segment water quality does not support this use; NA - this use is not naturally supported by this segment
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Portions of these segments coincide with Coastal Basins listed in Table 19.  Segment numbers corresponding with Coastal Basin segments are in parentheses (nnnn).

Source:  TNRCC, 1996, 1998
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Table 16  - Designated Water Uses and Quality Criteria, 1996, Southern Gulf Coastal Plains Province
(Texas Land Border)

Designated Use Support Criteria
Basin/Drainage Name

Associated County/City
Segment No.

Contact
Recreatio

n

Public
Water
Supply

Oyster
Waters

Fish
Consumpt

ion

Cl-1
(mg/L)

SO4-2
(mg/L)

TDS
(mg/L)

Dissolved
Oxygen
(mg/L)

pH Range
(SU)

Fecal
Coliform
#/100ml

Temperat
ure (ºF)

NUECES-RIO GRANDE COASTAL - San Patricio, Nueces, Kleberg, Kenedy, Willacy, and Cameron Co.

Laguna Madre- Kleberg,
Kenedy, Willacy Co.

24911 S NA S S NA NA NA
5.0 6.5-9.0 14 95

South Bay - Brownsville, Port
Isabel

2493 S NA S S NA NA NA
5.0 6.5-9.0 14 95

Brownsville Ship Channel  -
Cameron Co.

2494 S NA S S NA NA NA
5.0 6.5-9.0 200 95

Key: S - segment water quality supports this designated use; NS - segment water quality does not support this use; NA - this use is not naturally supported by this segment
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Portions of these segments coincide with Coastal Basins listed in Table 19.  Segment numbers corresponding with Coastal Basin segments are in parentheses (nnnn).
3 This segment is also addressed in the Galveston Bay National Estuary Program, 1992

Source:  TNRCC, 1996, 1998
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Table 17  - Estimated Water Balances of the Texas Land Border Region for Year 2000 (Acre-Feet)
(Texas Land  Border)

Rio Grande
Basin

Nueces-Rio
Grande

In-Basin Demands

Municipal 274,536 272,103

Manufacturing 15,009 49,964

Steam Electric 14,800 3,450

Mining 11,461 6,285

Irrigation 700,619 1,169,980

Irrigation Adjustment -30,899 -204,617

Livestock 13,882 7,774

Total In-Basin Demands 999,408 1,304,939

In-Basin Supplies

Groundwater 495,637 49,051

Surface Water 1,631,953 3,973

Total In-Basin Supplies 2,127,590 53,024

Transfers

Import Supplies 70 1,251,915

Export Demands 1,126,713 0

Additional New Supplies 0 0

Net Availability 1,539 0

Source: Water for Texas: A Consensus-Based Update to the State Water Plan, Vol. II, August 1997, Texas Water Development Board
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Table 18 - Drinking Water Standards For Public Water Supply Systems In Texas
Standards of Chemical Quality

Inorganic chemicals. The maximum contaminant levels (MCL) for inorganic contaminants listed below apply to
community and non-transient, non-community water systems. The maximum contaminant levels for nitrate, nitrite, and
total nitrate and nitrite also apply to transient non-community water systems.

Contaminant Maximum Contaminant Levels (mg/l)
Antimony 0.006
Arsenic 0.05
Asbestos 7 million fibers/liter (longer than 10 microns)
Barium 2.0
Beryllium 0.004
Cadmium 0.005
Chromium 0.1
Cyanide 0.2 (as free Cyanide)
Fluoride 4.0
Mercury 0.002
Nickel 0.1
Nitrate 10.0 (as Nitrogen)
Nitrite 1.0 (as Nitrogen)
Nitrate Nitrite (Total) 10.0 (as Nitrogen)
Selenium 0.05
Thallium 0.002

Note:  Fluoride. Maximum contaminant level for fluoride in community water systems is 4.0 mg/liter. Also, see §
290.113 of this title (relating to Recommended Secondary Constituent Levels Applicable to All Public Water Systems)
which establishes a recommended secondary constituent level of 2.0 mg/liter.

Volatile organic chemicals (VOCs). The following maximum contaminant levels for volatile organic contaminants
apply to community and non-transient, non-community water systems.

Contaminant Maximum Contaminant Levels (mg/l)
1,1-Dichloroethylene 0.007
1,1,1-Trichloroethane 0.2
1,1,2-Trichloroethane 0.005
1,2-Dichloroethane 0.005
1,2-Dichloropropane 0.005
1,2,4-Trichlorobenzene 0.07
Benzene 0.005
Carbon tetrachloride 0.005
cis-1,2-Dichloroethylene 0.07
Dichloromethane 0.005
Ethylbenzene 0.7
Monochlorobenzene 0.1
o-Dichlorobenzene 0.6
para-Dichlorobenzene 0.075
Styrene 0.1
Tetrachloroethylene 0.005
Toluene 1.0
trans-1,2-Dichloroethylene 0.1
Trichloroethylene 0.005
Vinyl chloride 0.002
Xylenes (total) 10.0
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Table 18- Drinking Water Standards For Public Water Supply Systems In Texas (continued)

Synthetic organic chemicals (SOCs). The following maximum contaminant levels for synthetic organic contaminants
apply to community and non-transient, non-community water systems.

Contaminant Maximum Contaminant Levels (mg/l)
Alachlor 0.002
Aldicarb 0.003
Aldicarb Sulfoxide 0.004
Aldicarb Sulfone 0.002
Atrazine 0.003
Benzo[a]pyrene 0.0002
Carbofuran 0.04
Chlordane 0.002
Dalapon 0.2
Dibromochloropropane 0.0002
Di(2-ethylhexyl) adipate 0.4
Di(2-ethylhexyl) phthalate 0.006
Dinoseb 0.007
Diquat 0.02
Endothall 0.1
Endrin 0.002
Ethylene dibromide 0.00005
Glyphosate 0.7
Heptachlor 0.0004
Heptachlor epoxide 0.0002
Hexachlorobenzene 0.001
Hexachlorocyclopentadiene 0.05
Lindane 0.0002
Methoxychlor 0.04
Oxamyl (Vydate) 0.2
Pentachlorophenol 0.001
Picloram 0.5
Polychlorinated biphenyls (PCB) 0.0005
Simazine 0.004
Toxaphene 0.003
2,3,7,8-TCDD (Dioxin) 3 x 108
2,4,5-TP 0.05
2,4-D 0.07

Source:  Title 30 TAC, Environmental Quality Part I. Texas Natural Resource Conservation Commission, Chapter 290. Water Hygiene Subchapter F)

1.6.2 Groundwater

1.6.2.1 Major Aquifers

Seven major aquifers collectively supply most of the groundwater used in Texas .   The two main aquifers in the
study area are the Gulf Coast and Carrizo-Wilcox systems (Figure 8).  The Gulf Coast aquifer system underlies an
area from the coastline inland 100 miles and extends from the Rio Grande Valley northeast into Louisiana.  It is a
multi-aquifer system that consists of interbedded and interfingering beds of sand, silt, clay, and gravel.  This large
artesian system ranges in depth from 200-1,500 feet but may extend to depths of more than 3,000 feet.  Yields of
large-capacity wells range from 300-1,500 gallons per minute with maximum yields exceeding 4,500 gallons per
minute.
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Figure  8.  Major Groundwater Aquifers, Southern Gulf Coastal Plains Province

#Y

#Y

#Y

#Y

#Y #Y

#Y

#Y

Gulf
of

Mexico

Mexico

Texas

Laguna Madre

Del Rio

Eagle Pass

Uvalde

Laredo

McAllen

Brownsville

Harlingen

433 3 433 0LOHV

*XOI &RDVW $TXLIHU
&DUUL]R0:LOOFR[ $TXLIHU
&DUUL]R0:LOOFR[0$TXLIHU +2XWFURS,
&RXQW\ %RXQGDULHV

#Y &LWLHV

N

Area Shown

0#6WXG\#$UHD

LEGEND

Source: TWDB 19971R#0DMRU#$TXLIHU



Volume 2 - Texas Land Border
DRAFT

II-30

The Carrizo-Wilcox is one of the most extensive aquifers in Texas and supplies water for all categories of wells
from Mexico northeastward into Arkansas and Louisiana.  It consists of hydrologically interconnected sand,
sandstone, clay, silt, gravel, and lignite.  The water is mostly confined, with large-capacity flowing wells ranging in
depth from 200-1,000 feet but may extend to depths of more than 5,500 feet.  Yields of large-capacity wells range
from 300-800 gallons per minute with maximum yields exceeding 3,000 gallons per minute (Baker 1985; TWC
1992a).

1.6.2.2 Groundwater Quality

The EPA (1998) describes the initial development of the basic assumptions and methodology for evaluating the
vulnerability of groundwater resources.  This system has been utilized by the TNRCC to produce maps with color-
coded areas delineating varying degrees of potential impact to groundwater throughout the State of Texas.  These maps
were used to summarize groundwater pollution potential by county in the study area.  The methodology (called
DRASTIC) evaluates seven measurable parameters, or factors, for each hydrogeologic setting summarized as follows:

D - Depth to water

R - Annual net recharge of water which reaches the aquifer

A - Aquifer media-the geologic material of which the aquifer is composed

S - The soil media or sedimentary material and its thickness

T - Topographic relief, expressed as percent slope

I  - Impact of the vadose zone material (near surface soil)

C - Hydraulic conductivity, a measure of the aquifers' ability to transmit water or other fluids

These factors are combined in determining an index for ground water pollution potential.  Each factor is given a rating
from 1 to 10.  Each DRASTIC parameter is assigned a weight ranging from 1 to 5.  The weighting represents an
attempt to define the relative importance of each factor in its ability to affect pollution transport to and within the
aquifer.  Each parameter rating is multiplied by the weighting to arrive at a value for the parameter.  These values are
then summed to arrive at the DRASTIC index number that represents a relative measure of the ground water pollution
potential of each hydrogeologic setting.  Table 19 is a summary of DRASTIC analyses for the Southern Gulf Coastal
Plains areas.  In general, this region is moderately to highly susceptible to groundwater contamination due to the
combination of factors described by the DRASTIC indices.

1.6.2.3 Potential Sources of Contamination

Groundwater assessments within the study area for the Gulf Coast and the Carrizo-Wilcox aquifers indicate several
sources for potential contamination.  The most common sources for the Gulf Coast aquifer includes:  (1) current
groundwater withdrawals, particularly for municipal and manufacturing purposes, and a corresponding decline in
artesian pressure have caused land surface subsidence, saline water encroachment, surface fault activation, and
serious water level declines; (2) increased chloride/sulfate concentrations that exceed Secondary Drinking Water
Standards; (3) higher levels of total dissolved solids with levels exceeding 10,000 (mg/l); (4) organics
(hydrocarbons), metallic substances, inorganic acids, microorganisms, and radionuclides from confirmed leaking
underground storage tanks (LUST); (5) hazardous wastes from Resource Conservation and Recovery Act (RCRA)
and Underground Injection Control (UIC) sites; and (6) natural/man-made low levels of nitrate (0-20 percent),
except in the counties of Hidalgo, Starr, Brooks, Jim Hogg, and Duval (21-100 percent), and fluoride (0-3 percent),
except in Hidalgo and Starr counties (4-10 percent) and Willacy County (11-20 percent), that continually exceed the
federal drinking water standards.  Groundwater assessments for Carrizo-Wilcox aquifers indicated:  (1) small areas
of increased chloride/sulfate concentrations exceeding Secondary Drinking Water Standards; (2) higher levels of
total dissolved solids with levels exceeding 3,000 mg/l (e.g., Webb County); (3) high iron content ranging from 0.31
- 5.0 mg/l; and (4) natural/man-made low levels of nitrate (0-20 percent),
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Table 19 - Groundwater Pollution Potential Based on DRASTIC Indices, Southern Gulf Coastal Plains Province
(Texas Land Border)

County General Description of Conditions
Brooks Low to moderate groundwater pollution potential
Cameron Nearly the highest groundwater pollution potential in Texas
Dimmit Moderate groundwater pollution potential
Duval Low to moderate groundwater pollution potential
Hidalgo Moderately high groundwater pollution potential
Jim Hogg Low to moderate groundwater pollution potential
Kenedy Moderately high groundwater pollution potential
Kinney Low to moderate groundwater pollution potential
LaSalle Moderately high groundwater pollution potential
Maverick Moderate groundwater pollution potential
Starr Moderate groundwater pollution potential
Uvalde Moderately high groundwater pollution potential
Val Verde Moderate groundwater pollution potential
Webb Moderate groundwater pollution potential
Willacy Moderate groundwater pollution potential
Zapata Moderate groundwater pollution potential
Zavala Moderate groundwater pollution potential

Source: TNRCC, 1999

except in Maverick, Kinney, and Uvalde counties (21-40 percent), and fluoride (0-3 percent), except in Uvalde
County (4-10 percent), that continually exceed the federal drinking water standards. Table 20 lists additional sources
of potential contaminants by aquifer and associated surface water basin in the study area (Strause 1988; TWC 1989,
1992a).

Another potential source of pollution is untreated or partially untreated wastewater and industrial wastes which may
pose a risk to transboundary groundwater.  In some regions of the Border Area, namely where waters which cross
the border or flow into rivers that form the international boundary between Mexico and the U.S., have inadequate
management and treatment facilities for wastewater and industrial/hazardous wastes.  Within the study area, the
sister cities of Matamoros/Brownsville, Reynosa/McAllen, Nuevo Laredo/Laredo, and Piedras Negras/Eagle Pass
are considered as major contributors of waste discharges into the Rio Grande.

As part of the 1989 Agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area (First
Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The groundwater implementation plans in
this document call for a number of measures (i.e., collection, treatment, storage or disposal facilities) which should
result in improved groundwater quality along the U.S.- Mexico border such as the Bajo Rio Bravo/Lower Rio
Grande (e.g., Matamoros/Brownsville area) and the Nuevo Laredo/Laredo planning efforts (USEPA 1992d).

1.6.2.4 Groundwater Uses and Yields

Groundwater uses designated by the TWC and projected groundwater yields for the year 2000 within each aquifer
and associated surface water basin are listed in Table 21 (Texas Department of Water Resources 1984; TWC
1992a).
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Table 20  - Groundwater Quality Problem Areas within the Aquifers/Surface Water Basins of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Aquifers/Surface Water Basins Pollutants Source of Pollution Counties

GULF COAST
Rio Grande Pesticides, fertilizers, pathogens, Agricultural drainage wells Hidalgo, Starr

metals via soil, salts, sediments

Suspended solids, nitrates, chlorides Sewage disposal wells Hidalgo
sulfates, sodium, calcium, and fecal coliform (septic systems)

Radium/uranium Outcrop of Uranium- Jim Hogg, Webb,
bearing strata/mining Duval, Willacy
activities

Arsenic Agricultural activities Willacy

Nitrogen, phosphates, salts, Feedlots/animal wastes Cameron, Hidalgo,
and infectious agents Starr

CARRIZO-WILCOX
Nueces River Chlorides/sulfates Natural, sewage, industrial LaSalle, Webb,

wastes Dimmit, Kinney

Nitrogen, phosphates, salts, Feedlots/animal wastes Maverick, Zavala,
and infectious agents Dimmit, LaSalle, Webb

Hazardous wastes CERCLA site Zavala

Rio Grande Organics (hydrocarbons), LUST sites Webb, Maverick
metallic substances, inorganic
acids, microorganisms, and
Radionuclides

Legend: CERCLA = Comprehensive Environmental Response, Compensation, and Liability Act
LUST = Leaking Underground Storage Tank

Source:   TWC 1989, 1992a
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Table 21  - Groundwater Yields and Uses within the Aquifer/Surface Water Basins of the Gulf Coastal Plains Province
(Texas Land Border)

Yields (thousands acre feet/year) and Uses
Aquifers/
Surface Water                                                                                                               Steam-Electric
Basin Counties              Municipal Manufacturing    Power Generation Mining            Irrigation          Livestock

GULF COAST
  Nueces-Rio Grande Cameron 20.5 _ _ 0.3 3.2 1.3

  Coastal

  Rio Grande Cameron
Hidalgo 18.7 0.1 1.05 10.25 58.95 5.05
Starr

CARRIZO WILCOX
Nueces LaSalle

Dimmit 47.4 2.4 11.5 6.7 144.9 6.9
Zavala

Rio Grande Webb
Dimmit 18.7 0.1 1.05 10.25 58.95 5.05
Zavala
Maverick                                                                      

Totals 105.3 2.6 13.6 27.5 266.0 18.3

Source:  Texas Department of Water Resources 1984; TWC 1992a
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1.7 Noise

1.7.1 General Noise Criteria

Noise is one of the major concerns associated with construction-related activities.  There are three common
classifications of noise:  (1) general audible noise that is heard by humans; (2) special noise, such as sonic booms
and artillery blasts that can have a sound pressure of shock component; and (3) noise-induced vibration also
typically caused by sonic booms and artillery blasts involving noise levels that can cause physical movement (i.e.,
vibration) and even possible damage to natural and man-made structures such as geologic faults, buildings, and
cultural resource structures.  Most noise sources will fall within the audible noise classification because of the rural
nature of the majority of the study area.

Audible noise typically is measured in A-weighted sound levels expressed in decibels (dBA).  The A-scale de-
emphasizes the low- and high-frequency portions of the sound spectrum and provides a good approximation of the
response of the average human ear.  On the A-scale, zero dBA represents the average least perceptible sound (gentle
breathing), and 140 dBA represents the intensity at which the eardrum may rupture (jet engine at open throttle)
(National Research Council 1977).

Since the proposed activities primarily involve construction-related and operational activities that are not capable of
attaining the speed of sound and, thus, are incapable of causing special noises, all noise levels discussed herein will
be measured on the A-scale (dBA).  Based on Figure 9 and Table 22, normal noise levels in the study area would
range from a low of 35 decibels (dB) over the majority of the corridor to a high of less than 60 dB near any rural
community.  Noise levels would increase in proximity to urban communities (i.e., Brownsville, Harlingen, McAllen,
and Laredo) due to vehicular traffic, commercial airlines, and major construction activities.  Noise levels in these
areas could range above 90 dB (Wyle Research Corporation 1992).

1.8 Land Use

1.8.1 Land Use Classification

Major land uses within the Southern Gulf Coastal Plains Province include agriculture, rangeland, forest,
recreation/special use, urban, and water.  Counties with extensive government land (i.e., National Park Service, U.S.
Forest Service, Bureau of Land Management) are discussed in the section describing county land use.  Specific land
uses in each classification are described below.

• Agriculture - Specific land uses within this classification include highly developed croplands,
pasture, small grains, forage crops, hay production, and orchards.  The land may be irrigated or non-
irrigated.  Prime farmland may or may not be included  depending on its existing and historical land use.

• Rangeland -  Specific land use includes the grazing of cattle, horses, sheep, goats, and other
domestic animals.  This is based on the presence of naturally occurring grasses, grasslike plants and forbs,
or shrubs suitable for grazing and browsing.  This classification would include natural grasslands, savannas,
some wetlands, and other areas with the potential to support certain forb and shrub communities under
prudent and normally accepted land management practices.

• Forest - This land use classification is comprised of coniferous and deciduous stands of vegetation.
The forest may or may not be suitable for the commercial harvest of timber. Tree canopy cover would
usually be over 50 percent.

• Recreation/Special Use - This land use classification includes barren land, or land with sparse
vegetation cover during most of the year.  Areas of sand dunes or shifting soil would also be included.  This
classification includes tourist recreation and natural and wildlife management areas.
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Figure 9. Typical Average Day-Night Noise Levels for Various Outdoor Environments
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Table 22 - Sound Levels (dB) and Relative Loudness of Typical Noise Sources in Indoor and Outdoor Environments

dB(A) Overall Level
Community Noise Levels

(Outdoor)
Home and Industry Noise Levels

(Indoor)

Subjective
Loudness

(Relative to
70 dB)

120 Uncomfortably
     loud

Military jet aircraft take-off
with afterburner from aircraft carrier
at 50 ft (130)

Oxygen torch (121) 32 times as
loud

110 Turbo-fan aircraft at takeoff
power at 200 ft (118)

Riveting machine (110)
Rock band (108-114)

16 times as
loud

100 Very loud Jet flyover at 1000 ft (103)
Boeing 707 DC-8 at 6080 ft before
landing (106)
Bell J-2A helicopter at 100 ft (100)

8 times as
loud

90 Power mower (96)
Boeing 737 DC-9 at 6080 ft before
landing (97)
Motorcycle at 25 ft (90)

Newspaper press (97) 4 times as
loud

80 Car wash at 20 ft (89)
Prop plane flyover at 1000 ft (88)
Diesel truck 40 mph at 50 ft
Diesel train 45 mph at 100 ft (83)

Food blender (88)
Milling machine (85)
Garbage disposal (80)

2 times as
loud

70 Moderately
   loud

High urban ambient sound (80)
Passenger car 65 mph at 25 ft (77)
Freeway at 50 ft from pavement
edge 10 a.m. (76)

Living room music (76)
TV-audio, vacuum cleaner (70)

70 dB(A)

60 Air conditioning unit at 100 ft (60) Cash register at 10 ft (65-70)
Electric typewriter at 10 ft (64)
Dishwasher (Rinse) at 10 ft (60)
Conversation (60)

1/2 as
loud

50 Quiet Large transformers at 100 ft (50) 1/4 as
loud

40 Bird calls (44)
Lowest limit of urban ambient sound
(40)

dB Scale Interrupted
10 Just audible
0 Threshold of

  Hearing

  Legend: dB =  decibels
dB(A) =  decibels on the A-weighted scale
ft =  feet
mph =  miles per hour
a.m. =  ante meridiem (before noon)

  Source: Wyle Research Corporation 1992
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• Urban - Specific land uses within this classification include residential (single family and multi-
family), industrial, transportation, commercial, educational, medical, recreational, open space for
environmental protection (i.e., floodway, utility easements, and right-of-way), and underdeveloped land
within political boundaries (i.e., cities, towns, villages, etc.).

• Water - This land use classification includes naturally occurring and made-made lakes, reservoirs,
gulfs, bays, rivers, streams, and coastal wetlands.

1.8.2 Existing Land Use

The existing land and water area of each county (U.S. Department of Agriculture 1992) as of 1987, is listed in Table
23.  The land areas (Table 24) given for each county are the official land and water areas as listed in the Soil
Conservation Service (SCS) State Manual 1560.3 and may differ from other published sources.  Land uses range
from well developed urban centers of commerce (i.e., Laredo and Brownsville) to areas of intensive agricultural
activities (e.g., Lower Rio Grande Valley) to extensive areas of recreation and wildlife management activities (i.e.,
Lower Rio Grande National Wildlife Refuge, Padre Island National Seashore).

The majority of land use in the Southern Gulf Coastal Plains is rangeland (83 percent), followed by agriculture (13
percent), recreation/special use (two percent), urban (two percent), and water (less than one percent).  Rangeland
and agriculture combined totaled 96 percent of the land use within the study area.

A brief description of the major existing land use by county is discussed below (Kingston 1993).  Large areas of
land which are used for special purposes (recreation) or have special ownership (e.g., Native American) are
discussed within each county description.

Table 23 - Land and Water Areas by County in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Location/ Land Area Percentage of Water Area Percentage of
County   (acres) County Land    (acres) County Land

LOWER COAST
Cameron 616,695 83 125,065 17
Willacy 378,240 80 94,080 20
Kenedy 892,160 78 249,600 22

SOUTH TEXAS PLAINS
Hidalgo 991,200 99 2,700 <1
Brooks 602,700 99 • •
Starr 780,300 99 3,300 <1
Jim Hogg 727,100 99 100 <1
Webb 2,144,700 99 6,500 <1
La Salle 968,000 99 2,900 <1
Zapata 636,400 99 2,900 <1
Duval 1,148,400 99 400 <1
Dimmit 8,363,700 99 2,300 <1
Maverick 819,800 99 3,800 <1
Zavala 826,900 99 4,600 1
Kinney 871,900 99 700 <1
Uvalde 1,006,196 99 10,124 <1
Val Verde 2,006,600 99 6,900 <1

Source:  U.S. Department of Agriculture 1992
1.8.3 Land Use by County

• Cameron County - Cameron County is one of the most urbanized counties in the study region with
a large percentage of the land devoted to highly intensive and specialized farming (54 percent).  Major
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crops are citrus, cool-season vegetables, cotton, and grain sorghum.  A large majority of the urban land is
also devoted to recreation activities.  The county is a year-round resort area for fishing, hunting, water
sports, historical sites, and as a gateway to Mexico.  Major recreational activities are centered around South
Padre Island and National Wildlife Refuges (i.e., Santa Ana, Laguna Atascosa).  Major urban centers are
Brownsville (county seat, population 132,091), Harlingen (population 56,893), and San Benito (population
23,047).

• Willacy County - The major land use is agriculture (69 percent).  The major crops are cotton,
sorghum, sugar cane, corn, and vegetables.  Rangeland constitutes 22 percent of the county's land use with
the majority of the activities involving the production of cattle, hogs, horses, and Spanish goats.
Commercial activities include oil production, agribusiness, tourism, and limited shipping from Port
Mansfield.  Raymondville is the main urban center and county seat (population 9,639).  Recreational
activities involve fresh and saltwater fishing and hunting.  In addition, the mild winter climate attracts
many winter tourists.

• Kenedy  County - Like most counties in this region, the primary land use is rangeland (80
percent).  Cattle and horse production are the major rangeland activities.  Commercial activities include oil,
ranching, and hunting leases.  Hunting is also the major recreation activity (18 percent).  The county seat is
Sarita with an estimated population of 185.

• Hidalgo County - The major land use is agriculture (63 percent).  Agricultural crops include
cotton, grains, vegetables, citrus, and sugar cane.  Rangeland (26 percent) is used primarily for cattle
production.  Commercial activities include food processing, shipping, tourism, and mineral operations.
Tourism peaks during the winter season and centers around the Bentsen-Rio Grande Valley State Park,
Santa Ana National Wildlife Refuge, and other recreational facilities.  Major urban areas are McAllen
(population 103,352), Pharr (population 40,425), and Edinburg (county seat, population 37,742).

• Brooks County - The major land use is rangeland (91 percent).  Rangeland activities include cow-
calf and stocker/dairy cattle operations.  Crops include watermelon, grain sorghum, corn, and honeydews.
Some lands are irrigated for melon and hay production. Large areas are devoted to oil and gas production.
A small percentage of the land is urbanized in and around Falfurrias (county seat, population 5,994).

• Starr County - Range is the  major land use (87 percent) and is utilized primarily for the
production of cattle, sheep, hogs, and horses.  Most agricultural land (12 percent) is irrigated and is used for
the production of sorghum, cotton, and vegetables.  Rio Grande City is the county seat and a major urban
center (population 14,501).  The major recreation area is International Falcon Reservoir.  Deer and dove
leases are an important secondary land use of rangeland in the county.

• Jim Hogg County - The county is sparsely populated with approximately 99 percent of the land
classified as rangeland.  The leasing of rangeland for the hunting of white-tailed deer and quail is a seasonal
secondary land use.  Less than one percent of the land is used for agriculture (production of grain sorghum)
and less than one percent of the land is classified as urban.  Hebbronville (county seat, population 4,465) is
the only major urban center.
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Table 24 - Existing Land Use by County in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Land Use Classification (in thousands of acres)*

Location/ Recreation/
County    Agriculture Rangeland Forest Special Use    Urban Water Total**

LOWER COAST
Cameron 319.9 159.3  50.4 59.9 4.5 594.9
Willacy 283.1 90.3  25.3 9.8 1.8 410.3
Kenedy 5.8 651.7  148.7 4.2 2.7 813.1

SOUTH TEXAS PLAINS
Hidalgo 625.0 260.2  27.2 78.8 2.7 993.9
Brooks 52.0 546.8  0.6 3.3  602.7
Starr 123.1 643.8  5.7 16.7 3.3 783.6
Jim Hogg 38.5 683.2  0.5 4.9 0.1 727.2
Webb 49.0 2,068.0  1.2 26.5 6.5 2,151.2
La Salle 75.7 882.2  0.5 9.6 3.0 971.0
Zapata 3.6 626.1  1.0 5.7 2.9 639.3
Duval 117.2 1,016.7  2.0 12.5 0.4 1,148.8
Dimmit  825.1  0.8 8.4 2.3 836.6
Maverick 19.9 788.9  1.3 9.7 3.8 823.6
Zavala 235.3 580.4  3.2 8.0 4.6 831.5
Uvalde 91.3 854.2  40.5 12.3 2.5 1,000.8
Kinney 4.3 860.9  1.1 5.6 0.7 872.6
Val Verde  1,987.8  2.0 16.8 6.9 2,013.5
Totals 2,043.7 13,516.6  312.0 292.7 48.7 16,213.7
Percentage 13.0% 83.0% 2.0% 2.0% .003%
* Federal land area not included
** Area rounded
Source:  U.S. Department of Agriculture 1992
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• Webb County - Approximately 98 percent of the land is utilized as rangeland.  Urban and
agricultural land use occupies less than one percent of the total county land area.  The lands are open and
rural with the exception of the City of Laredo (population 164,899) and several small communities east of
Laredo (i.e., Aguilares, Mirando City, Oilton, and Bruni).  The county is a leading producer of beef cattle.
Agricultural crops include vegetables, grain sorghum, and cotton.  The county is a major tourist gateway to
Mexico. Laredo is a regional center of transportation for goods exported and imported from Mexico.
International trade and light manufacturing facilities occupy a large percentage of the urbanized land in the
City of Laredo.

• La Salle County - Rangeland is the major land use (94 percent) followed by agriculture (five
percent), and urban (less than one percent).  Rangeland is used for cow-calf operations.  Agricultural crops
include grain sorghum, corn, peanuts, and watermelon.  Very little land is irrigated.  Secondary land use on
rangelands includes the production of gas and oil, in addition to leasing land for deer hunting.  Cotulla
(population 4,362) is the county seat.

• Zapata County - Rangeland accounts for approximately 97 percent of the total land use and is used
primarily for production of beef cattle.  Agricultural use accounts for two percent of area land use with
urbanized areas comprising less than one percent of the total land use.  Secondary land uses includes
hunting, fishing, and tourism.  Zapata (population 7,119) is the county seat.

• Duval County - The major land use (97 percent) is rangeland (cattle production). Rangeland is
also used for hunting.  Limited areas of rangeland are used in the production of oil, gas, salt, sand/gravel,
and uranium.  Agricultural use (three percent) includes the production of small grains, cotton, vegetables,
and hay.  The county seat, San Diego (population 5,002), is partly located in Jim Wells County.

• Dimmit County - Rangeland comprises 96 percent of the total county land use, but this also
includes recreation (mostly hunting, fishing, and camping).  The mild winter climate encourages tourism.
Land is also utilized for oil and gas production.  About three percent of the land is used for agriculture.  The
agricultural crops are cotton, hay, and pecans.  Limited areas are irrigated for production of vegetables.  A
variety of small manufacturing plants are located in the urban areas of Carrizo Spring, the county seat
(population 5,856).

• Maverick County - Ninety-two percent of the land is rangeland, six percent agricultural land, and
less than one percent devoted to urban land use.  Beef cattle production is the primary use of rangeland.
Hunting (for white-tailed deer) is an important secondary land use on rangeland.  Agricultural crops include
oats, sorghum, wheat, pecans, and vegetables.  The county is a tourist gateway to Mexico.  Rangeland is
also used for mineral production (oil, gas, sand, and gravel).  Eagle Pass (population 27,554) is the county
seat.

• Zavala County - The major land use is rangeland (85 percent) followed by agricultural use (13
percent), and urban use (less than one percent).  The rangeland is used for the production of cattle, goats,
and sheep. Agricultural crops include cotton, vegetables, corn, pecans, and grain sorghum. About 45,000
acres of agricultural land is irrigated. The secondary use of rangeland is for hunting leases. Crystal City
(population 8,400) is the county seat.

• Uvalde County - The major land use is rangeland (87 percent).  Agricultural land (11 percent) is
second with urban land use ranking third (less than one percent).  Most rangeland is used for the production
of cattle, hogs, sheep, and goats.  Agricultural crops include wheat, corn, oats, grain sorghum, cotton, and
vegetables.  A large percentage of the agricultural land is irrigated.  Tourism and hunting are major
secondary land uses of rangeland.  Uvalde (population 16,119) is the county seat and the only urban area.

• Kinney County - Rangeland is utilized for the production of cattle, sheep, and goats and comprises
98 percent of the total land use.  Agriculture comprises less than one percent of the land use.  Important
products include cotton, corn, and vegetables.  Tourism is a major commercial activity with most
recreational activities centered around hunting.  Bracketville (population 1,889) is the county seat and the
urban area.
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• Val Verde County - Rangeland comprises 99 percent of the county's total land area and is
primarily used for the production of sheep, Angora goats, and cattle.  In addition to being a gateway to
Mexico, deer hunting and fishing provide recreational opportunities on the International Amistad Reservoir
and Seminole Canyon State Historical Park.  Urban areas are the City of Del Rio (county seat, population
34,495) and adjacent Laughlin Air Force Base (population 2,596).

1.8.4 Recreation/Special Land Use Areas

The Southern Gulf Coastal Plains contains numerous recreation/special land use areas.  These land uses vary from
national and state parks to wildlife management refuge areas.  The majority of these special land use areas are
outside of highly urbanized centers.  Table 25 lists the special land use areas within the 50-mile wide inland corridor
(study area) along the Southern Gulf Coastal Plains Province.  These lands have been established for various
recreational activities but are also for flood control, scenic, historic, and wildlife management uses.  The natural
areas are valued for their aesthetics qualities and minimum urban development.  The major percentage of the land
outside of urban areas is in private ownership.  The two government agencies owning a large amount of land in the
region are the Texas Department of Parks and Wildlife (State Parks and Wildlife Management Areas) and the U.S.
Department of the Interior, National Park Service (National Parks and Historic Sites) and the U. S. Fish and Wildlife
Service (National Wildlife Refuges).  Numerous parcels (86) of the Lower Rio Grande Valley National Wildlife
Refuge will encompass some 107,500 within the four-county area of Cameron, Willacy, Hidalgo, and Starr counties.
These areas are listed in Table 26.

1.8.5 Coastal Barriers

Coastal barriers consist of offshore ridges such as bars, beaches, islands, spits, peninsulas, and other land forms
found all along the Texas Gulf Coast including adjacent wetlands, marshes, estuaries, inlets, and nearshore waters.
The Coastal Barrier Resources Act of 1982 established the Coastal Barrier Resources System which grouped
identified barriers into mapped units and prohibited federal expenditures and financial assistance for development
within the System.  Coastal barriers serve a variety of functions including protection of the mainland from storm
waves and surges, buffering of wave energy to allow formation of marshes and estuaries, various wildlife habitats,
and recreation.  Table 27 lists the acreage of the various barrier units and proposed additions to the Coastal Barrier
Resource System within the study area (Texas General Land Office 1999).

Padre Island is the longest coastal-barrier island in the world, extending 113 miles from Corpus Christi Pass (which
once separated it from Mustang Island to the north) to Mansfield Channel (which separates it from South Padre
Island to the south).  Eighty miles of its length are under the protection of the National Park Service with the
remaining portion (North Padre Island) belonging to the City of Corpus Christi and Nueces County.  The Laguna
Madre side of the island is covered with coastal grasses, while the Gulf side is a sandy beach backed by a coastal
dune ridge held in place by salt tolerant vegetation.  Beyond the grasslands, marshy tidal flats extend from the
island's east edge into Laguna Madre, a shallow, salty body of water covering an area of 609 square miles
(Cummings 1990; Weise and White 1991).
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Table 25 - Recreation/Special Land Use Area in the Southern Gulf Coastal Plains
(Texas Land Border)

County      Area
Acreage
(Acres) Ownership

Cameron Boca Chica Beach 7 miles GLO
Brazos Island State Park 217 TPWD
Palo Alto Background NHS 50 NPS
Sabal Palm Woods 367 National 

Audubon Society
Resaca de La Palma State Park 1,101 TPWD
Arroyo Colorado State Park 687    TPWD
Port Isabel Lighthouse SHP   0.6 TPWD
Queen Isabella State Fishing Pier 7 TPWD
South Padre Island
  - Isla Blanca Park
  - Andy Bowie Park

250
225

Cameron County
Cameron County

Las Palomas WMA
  - Longoria Unit
  - Tucker-DeShazo Unit
  - Voshell Unit
  - Brasil Unit
  - Carricitos Unit
  - Anacua Unit

763 a

200
102
68
75
118
200

TPWD

Lower Rio Grande Valley NWR
  - Cluiss Tract
  - First City
  - Tenneco
  - Vista del Mar
  - Los Caballos

130,000 b 30
  1,161
385
1,673
2,028

USFWS

Padre Island National Seashore 133,918 c NPS
Green Island Wildlife Sanctuary 2,674 National 

Audubon Society
Laguna Atascosa NWR
  - Bayside Resaca Area*
  - Granjeno**
  - South Texas Cordgrass
Prairie**

45,187 d

  -
125
50

USFWS

Willacy Laguna Atascosa NWR 45,187 d USFWS
Las Palomas WMA
  - Frederick Unit

35
35

TPWD

Lower Rio Grande Valley NWR
  - Beasley Jarret

130,000 b

333
USFWS

Padre Island National Seashore 133,918 c NPS
Kenedy Padre Island National Seashore 133,918 c NPS
Hidalgo Lower Rio Grande Valley NWR

  - Garcia I and Garcia II
  - Loma Verde
  - Sal del Ray
  - Schaleben Ranch
  - Zamora Bend

130,000 b

217
 133
5,436
1,525
400

USFWS

Santa Ana NWR*
  - Texas Ebony**

2,080
68

USFWS
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Table 25 - Recreation/Special Land Use Area in the Southern Gulf Coastal Plains(continued)
(Texas Land Border)

County      Area
Acreage
(Acres) Ownership

Hidalgo
(continued)

Las Palomas WMA
  - Adams Unit
  - Baird Unit
  - Penitas Unit
  - Taormina Unit
  - Kelley Unit
  - McManus Unit
  - Champion

736 a

65
122
120
325
46
56
2

TPWD

Benson-Rio Grande Valley State
Park

588 TPWD

Chihuahuan Woods 288 TNC
Starr Lower Rio Grande Valley NWR

  - Garcia I and Garcia II
130,000 b

217
USFWS

Las Palomas WMA
  - La Grulla
  - Prieta

300 c

136
164

TPWD

Falcon SRA 573 e TPWD
Zapata International Falcon Reservoir 87,300 IBWC

Falcon SRA 573 e TPWD
Duval Richard Albert Mesquite

Brushland
683 PVT/TNC

Webb Lake Casa Blanca State Park 1,656 Webb County
La Salle Chaparral WMA 15,200 f TPWD

Dimmit Chaparral WMA 15,200 f TPWD
Maverick Kickapoo Indian Reservation 125 BIA
Uvalde Uvalde NFH 100 USFWS

*  National Natural Landmark
** Research Natural Area

Legend: TPWD =  Texas Parks and Wildlife Department WMA =  Wildlife Management Area
USFWS =  U.S. Fish and Wildlife Service SHP =  State Historical Park
PVT =  Private NWR =  National Wildlife Refuge
NPS =  National Park Service SRA =  State Recreation Area
NHS =  National Historical Site TNC =  The Nature Conservancy
BIA =  Bureau of Indian Affairs IBWC =  International Boundary and Water
GLO =  General Land Office      Commission
NFH =  National Fish Hatchery

a Includes various units throughout Cameron, Willacy, Hidalgo, and Starr counties
b Total acreage includes area in Willacy, Cameron, Hidalgo, and Starr counties; please refer to Table 26 for location and listing of

Lower Rio Grande Valley NWR parcels in these counties
c Total acreage includes area in Kleberg, Kennedy, and Willacy counties
d Total acreage includes acreage in Willacy and Cameron counties
e Total acreage includes area in Starr and Zapata counties
f Total acreage includes area in LaSalle and Dimmit counties

Source: TPWD 1985, 1991a, 1992a, 1992b, 1998; Shearer Publishing 1988; Jenkins 1989; U.S. Department of the Interior 1989; Araujo et al.
1990; Cummings 1990; Graham 1992; Jones 1992; National Audubon Society 1992; Kingston 1993; TNC 1993, 1997; USFWS
1993a,1997.
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Table 26 - List of Lower Rio Grande Valley National Wildlife Refuge Areas in the Southern Gulf Coastal Plains
Province

(Texas Land Border)

Area       Area

Cuellor East Lake
Kepler Santa Maria
Fronton Villitas Banco
Rio San Juan Tiocano Lake
La Puerta Thompson Road
Pope Resaca Viejo
Garza Culebron Banco
Ramirez San Benito Setting Basin
Garceno Rangerville
Zambrano Las Palomas Banco
Valdeces Banco Ranchito
Vera Garza-Cavazos
Zarate Willamar
Farias Noriega
Chicharra Banco Brownsville
Cuevitas Boscaje
Los Ebanos Tulosa Ranch
Yturria Brush Palmito Hill

Sam Fordyce (N and S) Loma Preserve
Havana (N and S) Brazos Island
Zamora Bend La Perlita
Abrams El Jardin
La Parida Banco Los Velas
Palmview Rosario Banco
El Morillo Banco Resaca Fresnos
Monte Cristo Tahuachal Banco
Madero Clark Island
Garielson Lantana
Granjeno Milagro
Cottam La Joya
Pate Bend Vista del Mar
Hidalgo Bend Delta Lake Canal
Pharr Settling Basin Tortuga Banco
Vela Woods Chapeno
Marinoff Selva Verde
Goodfields Caja Pinta Banco
Schaleban Villa Nueva
Monterrey Banco Relampago
La Coma La Gloria
Llano Grande Banco Champion Bend
Teniente Vaqueteria Banco
Payne Sal del Ray
Mercedes Los Olmos

      Source:  USFWS 1997
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Table 27 - Coastal Barrier Resources System with Proposed Additions in the Southern Gulf Coastal Plains Province
(Texas Land Border)

County Unit Name Shoreline Length(Miles)

Cameron Boca Chica
South Padre Island
County Total 18.1

Willacy South Padre Island1

County Total 10.9

Total Shoreline Length 29.0

Note:1 Shoreline length included in Cameron County mileage
Source: Texas General Land Office 1999

1.9 Transportation

1.9.1 Roads

The highway system within the Southern Gulf Coastal Plains is not extensively developed but is adequate for the
area (Figure 10).  The study area is served by Interstate Highway 35 which runs from Laredo to San Antonio. Total
length of interstate highway within the study area is approximately 63 miles. This interstate is a vital link to areas
north of the region.

Two major highways in the area are U.S. Highways 77 and 83.  Highway 77 parallels the Gulf Coast at a distance of
approximately 15 miles as it proceeds north to Corpus Christi.  Highway 83 follows the Rio Grande north through
the region, except in Webb County, north of Laredo, where the highway swings east and is approximately 30 miles
from the Rio Grande.  At Carrizo Springs, Highway 83 veers northeast-east towards San Antonio with Highway 279
continuing along the Rio Grande to Del Rio.

Other secondary and connecting routes include U.S. Highways 281, 59, 57, and 90.  These highways cross the study
area and provide access to the border area.  Numerous farm-to-market roads and unpaved county roads cross the
region.  In addition, a large system of dirt roads and jeep trails in various conditions occur along the border area
(Rand McNally 1997).

Legal ports of entry within the study area are: Brownsville-Matamoros (Gateway and B&M Bridges - Cameron
County), Progreso-Nuevo Progreso and McAllen/Hidalgo-Reynosa (Hidalgo County), Rio Grande City-Ciudad
Camargo, Roma-Miquel Aleman, and Falcon Heights (dam)-Nueva Ciudad Guerrero (Starr County), Laredo-Nuevo
Laredo II (Lincoln-Juarez), Laredo-Nuevo-Laredo I, and Laredo (Dolores)-Columbia (under construction) (Webb
County), Eagle Pass-Piedras Negras I (Maverick County) (see Figure 10).(National Archives and Records
Administration 1998).

1.9.2 Railroads

Three railroads operate within the study area, the Southern-Pacific, the Missouri-Pacific, and the Texas Mexican
Railroad (Figure 11).  The total railroad mileage within the area is approximately 260.  Passenger service is not
available in the study area.  The nearest passenger stations (AMTRAC) are located in the cities of San Antonio and
Del Rio.  Railway legal ports of entry within the study area are:  Brownsville-Matamoros (B&M Bridge) (Cameron
County), Laredo-Nuevo Laredo (Webb County), and Eagle  Pass-Piedras Negras (Maverick County) (see Figure 11)
(GAO 1991a, 1991b; Rand McNally 1997).
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Figure 10.  Highway System and Legal Ports of Entry along the Southern Gulf Coast Plains Province
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Figure 11.  Railroad System and Railway Legal Ports of Entry
along the Southern Gulf Coastal Plains Province
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1.9.3 Airports

Three commercial airports are located in the study area which have regularly scheduled commercial or commuter
flights (Table 28).  Total domestic deplanements and departures at the Rio Grande Valley International Airport from
1991 - 1992 included 508,430 passengers and 6,727 departures.  Laredo International airport had a total of 98,975
domestic deplanements.  The data for aircraft departures include commercial and commuter flights; personal and
business flights; instructional flights; aerial application flights for crop spraying, aerial photography, and other uses.
Approximately eleven minor, commercial airports are also located within the Southern Gulf Coastal Plains (Table
29).  These are small to medium airports which do not conduct regularly scheduled commercial or commuter flights.
Total domestic deplanements and departures at both McAllen airports included 276,591 passengers and 3,156
departures.  There are three Military airfields present in the study area (Table 30). (U.S. Department of Commerce
1998a, 1998b; Kingston 1993).

Table 28 - Commercial Airports in the Southern Gulf Coastal Plains Province
(Texas Land Border)

County City Airport
Cameron Harlingen Rio Grande Valley International

Cameron Brownsville Brownsville South Padre Island
International

Webb Laredo Laredo International

Source:  U.S. Department of Commerce 1998a, 1998c

Table 29 - Minor Commercial Airports in the Southern Gulf Coastal Plains Province
(Texas Land Border)

County City Airport
Hidalgo McAllen Miller International
Hidalgo Faysville Edinburg International
Cameron Bayview Port Isabel / Cameron County
Jim Hogg Hebbronville Jim Hogg County
Zapata Zapata Zapata County
Starr Rio Grande City Starr County
Uvalde Uvalde Garner
LaSalle Cotulla Cotulla / LaSalle County
Dimmit Carrizo Springs Dimmit County
Maverick Eagle Pass Maverick County
Val Verde Del Rio Del Rio International

Source:  U.S. Department of Commerce 1998a, 1998c

Table 30 -Military Airfields in the Southern Gulf Coastal Plains Province
(Texas Land Border)

County City Airport
Webb Laredo Auxiliary
Kinney Spofford Laughlin AFB Auxiliary No 1
Val Verde Del Rio Laughlin AFB

Source:  U.S. Department of Commerce 1998a, 1998c
1.9.4 Water

The Gulf Intracoastal Waterway is used to transport bulk products within Texas and to other Gulf Coast states. The
portion of the Gulf Intracoastal Waterway in the study area is approximately 70 miles long and the terminal point is
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Port Isabel.  The waterway is on the eastern edge of Kenedy, Willacy, and Cameron counties.  The Rio Grande is not
utilized in the transportation of bulk products.  Table 31 gives the 1990 consolidated tonnage handled by the four
ports along this section of the Gulf Intracoastal Waterway.  Total tonnage handled as through traffic from Corpus
Christi to Mexico was 1,934, 979 tons.  The major marine traffic in the study area is from recreational boats and
commercial fishing craft (Kingston 1993).

Table 31 - Tonnage Handled by Texas Ports in the Southern Gulf Coastal Plains Province
(Texas Land Border)

                         Port Tonnage1

Brownsville * 1,371,606
Port Isabel * 269,174
Port Mansfield * 102
Harlingen    764,577

Total 2,405,459
1 All tonnage is presented in short tons (2,000 pounds) * Major Texas Ports
Source:  Kingston 1993

1.10 Hazardous Wastes

1.10.1 Overview

A review of regulatory database information from federal and state regulatory agencies was conducted to identify areas
of known hazardous waste/substance releases, regulatory violations, or other documented incidents.  This information
provided by USEPA's Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) list, USEPA's Resource Conservation and Recovery Information System (RCRIS) violation and corrective
action list, and the TNRCC leaking petroleum storage tank (LPST) database.  In addition, the USEPA Toxic Release
Inventory (TRI) provides gross data regarding reported releases not included in the other databases.  These information
databases report hazardous waste or substance sites which pose a potential risk to human health and the environment.
This information was used to identify areas impacted by hazardous wastes or substances within the Texas Southern
Gulf Coast study area and to develop Figures 12 through 14 (CERCLIS, RCRIS, LPST maps) that show a general
representation of the relative geographic concentrations of these sites.

CERCLIS registers potential hazardous substance sites identified under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 including sites that are reported on the National Priorities List
(NPL or Superfund sites).  CERCLA was enacted to respond to threats posed by uncontrolled releases of hazardous
substances to the environment.  The NPL includes those sites that appear to pose the most serious threats to human
health and the environment, and are eligible for Superfund financed remedial action.

The RCRIS violation and corrective action list contains hazardous treatment, storage, and disposal (TSD) facilities
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976 that have reported violations and/or
corrective actions.  RCRA controls the generation, transportation, treatment, storage, and disposal of hazardous waste
through comprehensive management techniques and requirements.  Violations to this Act can include deviation from
regulations or provisions of compliance orders, consent agreements, consent decrees, permit conditions or manifests.
Corrective actions taken under RCRA can include groundwater or surface water monitoring, closure and post-closure
activities at a facility, compliance studies, and remedial actions.
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Figure 12. CERCLIS Sites in the Southern Gulf Coastal Plains Province
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Figure 13.  RCRIS Sites in the Southern Gulf Coastal Plains Province
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Figure 14.  LPST Sites in the Southern Gulf Coastal Plains Province
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The State of Texas LPST database is a listing of petroleum storage tanks (PSTs) which have reported a release of
petroleum to the environment.  This listing was derived from the TNRCC files and includes only those sites reported
to the State of Texas.  These lists may include sites that have already been granted closure and does not include
unreported sites or sites outside of major population centers.

1.10.2 Hazardous Waste Sites

A total of 1,413 sites were identified in the Southern Gulf Coastal Plains study area:  23 CERCLIS sites, 10 RCRIS
violation and corrective action sites, and 1,380 LPST sites (Table 32).  A higher  number of the reported sites were
found in the counties with historically heavy industrial activity and large urban populations.

Potential sources of pollution from hazardous wastes occurring in some regions of the Border Area is the
transboundary movement of hazardous materials/wastes and abandoned or illegal hazardous waste sites.  Within the
study area, the sister cities of Matamoros/Brownsville are considered as a high priority city-pair where the
transportation, handling, and disposal of hazardous wastes are a cause of public concern.

Reported releases of toxic waste from permitted facilities are listed in the Toxic Release Inventory.  Table 33
summarizes the most recently available data from this report.

As part of the 1989 Agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area (First
Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The hazardous waste implementation plans
in this document call for a number of measures (i.e., tracking, surveillance and enforcement, transportation issues,
and site identification) which should result in improved hazardous waste quality along the U.S.- Mexico border such
as the Bajo Rio Bravo/Lower Rio Grande (e.g., Matamoros/Brownsville area) planning efforts (USEPA 1992d).

Table 32  - Hazardous Waste Sites and Densities by County in the Southern Gulf Coastal Plains Province
(Texas Land Border)

COUNTY CITY CERCLIS RCRIS LPST
Cameron Brownsville 1 2 120

Gulf Coast 3 0 0
Harlingen 0 0 97
Los Fresnos 1 0 7
Port Isabel 1 0 12
San Benito 0 0 32

Total County Sites: 6 2 268
Dimmit Carrizo Springs 0 0 12
Total County Sites: 0 0 12
Hidalgo Alamo 1 0 7

Donna 0 0 15
Edinburg 1 0 61
Hidalgo 1 0 8
McAllen 1 1 111
Mercedes 0 0 11
Mission 0 0 30
Pharr 0 0 39
San Juan 0 0 14
Weslaco 0 0 45

Total County Sites: 4 1 341
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Table 32  - Hazardous Waste Sites and Densities by County in the Southern Gulf Coastal Plains Province
(continued)

(Texas Land Border)

COUNTY CITY CERCLIS RCRIS LPST
Maverick Eagle Pass 0 0 22
Total County Sites: 0 0 22
Uvalde Uvalde 0 0 37
Total County Sites: 0 0 37
Val Verde Del Rio 0 1 63
Total County Sites: 0 1 63
Webb Laredo 1 0 148
Total County Sites: 1 0 148
Willacy Raymondville 1 0 16
Total County Sites: 1 0 16
Zapata San Ygnacio 3 0 1
Total County Sites: 3 0 1
Zavala Batesville 1 0 3

Crystal City 1 0 11
Total County Sites: 2 0 14
Total Texas Southern Gulf Coast Sites: 23 10 1,380

Legend:  CERCLIS  =  CERLA Information System
RCRIS = Resource Conservation and Recovery Act Information System
LPST = Leaking Petroleum Tank

Table 33  - Toxic Release Inventory Data (Lbs)
(Texas Gulf Coast)

County Fugitive Air Stack Air Water Underground Land Total
Brooks NR NR NR NR NR NR
Cameron 664,572 466,087 NR NR NR 1,130,659
Dimmit NR NR NR NR NR NR
Duval NR NR NR NR NR NR
Hidalgo 55,800 NR NR NR NR 55,8000
Jim Hogg NR NR NR NR NR NR
Kenedy NR NR NR NR NR NR
Kinney NR NR NR NR NR NR
LaSalle NR NR NR NR NR NR
Maverick NR NR NR NR NR NR
Starr NR NR NR NR NR NR
Uvalde NR NR NR NR NR NR
Val Verde 11,583 113,829 NR NR NR 125,412
Webb 488 4,680 NR NR NR 5,168
Willacy NR NR NR NR NR NR
Zapata NR NR NR NR NR NR
Zavala NR NR NR NR NR NR

Source:  USEPA Toxic Release Inventory System, 1996 Data

2.0 Natural Environment
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2.1 Biotic Provinces

A total of seven biotic provinces occur in Texas (Figure 15).  The Southern Gulf Coastal Plains lies within the
Tamaulipan biotic province, which is further subdivided into two distinct biotic districts.  The Lower Rio Grande
Valley, encompassing Cameron, Willacy, Hidalgo, and Starr counties, is designated as the Matamoran district, while
the remainder of the province is named the Nuecian district in reference to the Nueces River which drains much of
the area.  The heterogenous assemblages of subtropical, southwest-desert, Great Plains, and eastern forest species
have shown this province to have a greater diversity of flora/fauna species than any other similar areas in Texas
(Dice 1943; Blair 1950, 1952).   A comprehensive list of all plant and wildlife species referred to in this section and
in the appendices are arranged alphabetically by their common/scientific name in Appendix C.

2.2 Vegetation Communities

The vegetation communities of Texas can be defined on the basis of the interaction of geology, soils, physiography,
and climate.  These vegetation areas set the stage for a wide array of land uses that vary from intensive cropland
agriculture and extensive ranching to urban development.  The major native vegetation communities encompassing
the study area of the Southern Gulf Coastal Plains are the Gulf Prairies and Marshes along the coastal areas of
Cameron, Willacy, and Kenedy counties and the South Texas Plains in Brooks, Zapata, Uvalde and Zavala counties.

2.2.1 Tamaulipan Biotic Province

The Tamaulipan biotic province encompasses the entire Southern Gulf Coastal Plains and is characterized as
semiarid with a dense growth of shrubs and small trees (e.g., thorny brush).  Wildlife fauna includes a considerable
element of Neotropical species with a strong dilution of the Austroriparian and Sonoran species.  These include
rodents (e.g., pocket mice), numerous species of lizards, snakes, and amphibians (i.e., toads, true frogs), plus a
variety of waterfowl, shorebirds, and rangeland/forest birds (Blair 1950).

2.2.1.1 Gulf Prairies and Marshes

Vegetation of the Gulf Coast Marshlands, a subdivision of the Gulf Prairies and Marshes, is limited to narrow belts
of low wet marsh immediately adjacent to the coast and consists of four subtypes: maidencane-alligator weed (fresh)
marsh, marshay cordgrass-olneyi three-square-leafy three-square (brackish) marsh, smooth cordgrass-marsh
saltgrass-seas ox-eye (saline) marsh, and seaoats-seaoat bluestem grassland.  The Lower Rio Grande Valley (i.e.,
Cameron, Willacy, and Hidalgo counties) is covered mainly with agricultural crops.  In addition, there are areas of
mixed native or introduced grasses and forbs on grassland sites or mixed herbaceous communities resulting from the
clearing of woody vegetation in Willacy and Cameron counties.  These native and/or introduced grasses intermix
with the mesquite-blackbrush bush in forming the dominant vegetation along and inland of the Rio Grande from
Starr through Val Verde  counties.

2.2.1.2 South Texas Plains

The South Texas Plains, which forms the remaining flora habitat along the 50-mile wide inland corridor adjacent to
Rio Grande consists of mostly the mesquite-blackrush brush and mesquite-granjeno parks vegetative communities
(Figure 16).  In Zapata County,  the ceniza-blackbrush-creosotebrush community becomes more prevalent and
eventually becomes the dominant plant form along the Rio Grande from Maverick County to south of Del Rio.  In
the interior section of the study area (Brooks to Uvalde counties), the plant community is dominated by mesquite-
granjeno parks and the mesquite-blackbrush bush associations which are intermingled with the following small flora
areas:  live oak woods/parks (Kenedy County), mesquite-granjeno woods (Willacy and Starr counties), and pecan-
elm forest (Zavala County).
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Figure 15.  Biotic Provinces of Texas
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       Study Area
1 – Pineywoods
2 – Gulf Prairies and Marshes
3 – Post Oak Savannah
4 – Blackland Prairies
5 – Cross Timbers and Prairies
6 – South Texas Plains
7 – Edwards Plateau
8 – Rolling Plains
9 – High Plains
10- Trans-Pecos, Mountains and Basins

Figure 16.  Ecological Areas of Texas

Source: Gould 1975



Volume 2 - Texas Land Border
DRAFT

II-58

2.3 Wildlife Communities

Texas contains an enormous diversity of environments for wildlife.  The distribution of these environments is
controlled generally by climatic conditions and locally by topographic factors.  Physiographic features such as
scarps, plateaus, plains, mountains, drainage systems, and soil types also influence wildlife distribution.

2.3.1 Land (Terrestrial) Communities

The Tamaulipan biotic province of the Southern Gulf Coastal Plains has a greater diversity of faunal elements than
any other biotic province in Texas. It lies on an important dispersal route for the invasion of an intermixture of
Neotropical, Austroriparian, and southwestern desert species (Blair 1950, 1952).  The native faunal components of
the Southern Gulf Coastal Plain support 429 species of birds which are dominated by wood warblers (46 species),
swan, geese, and ducks (33 species), sandpipers and phalaropes (32 species), sparrows and towhees (30 species),
gulls, terns, and skimmers (25 species), kites, eagles, and hawks (24 species), and tyrant flycatchers (22 species).
The majority of these species occur in spring and fall when neotropical migrants (i.e., flycatchers, warblers) pass
through on their way to either summer breeding or wintering grounds and during winter when summer resident birds
(i.e., robins, kinglets, and sparrows) from the north arrive to spend the winter.  The majority of the 85 mammalian
species found in the study area are insectivorous bats and rodents (e.g., rats and mice) with rodents being the most
commonly encountered mammals.  Only 24 species of amphibians are found within the study area with treefrogs
and toads being the most abundant and common amphibian groups comprising 46 percent of the population.  The
reptilian community, consisting of 83 species, is dominated by the commonly found colubrid snakes (41 percent:
small burrowing; large, brown-blotted terrestrial; racers, indigo, and whipsnakes; and aquatic snakes) and various
species of commonly occurring iguanid lizards, skinks, and whiptails.  Appendix D lists the types of wildlife within
the study area (Blair 1950; Davis 1974; Schmidly 1983, 1991; Tennant 1985; Dixon 1987; Garrett and Barker 1987;
Lane and Holt 1988; Jones and Jones 1992; Holt 1993).

2.3.2 Water (Aquatic) Communities

Distribution patterns of freshwater fish in Texas closely resemble those of terrestrial organisms. The controlling
factors are climate and geology (Blair 1950).  Collections of fish from the Lower Rio Grande during the past 138
years suggest two indigenous faunal assemblages:  one is upstream and composed mostly of freshwater species, and
the other is downstream and composed of a mixture of the abundant upstream species and estuarine and marine
species.  A total of 104 species of fish have been recorded from the Lower Rio Grande (Falcon Reservoir to Boca
Chica). The upstream fauna is dominated by minnows and sunfishes (eight species each), while the downstream
fauna includes dominant estuarine and marine species of herrings, drums, and jacks.  Despite its proximity to the Rio
Grande Basin, the Nueces drainage of the Western Gulf Slope faunal province, which flows through the study area
in the upper northwest portion, consists of a freshwater fauna (50 species) dominated by minnows and sunfishes.
The fish found in the drainage systems of the study area are listed in Appendix G (Conner and Suttkus 1986;
Edwards and Contrebras-Balderas 1991; Hubbs et al. 1991).

The northwestern Gulf of Mexico provides a variety of environments for fishes with two natural gradients
contributing to the diversity of habitats: variation in salinities (low to hypersaline) and variation in depth from the
shore to the edge of the continental shelf.  The fish fauna of the northwestern Gulf of Mexico may be divided into
temperate and tropical components as well as distinct habitats (e.g., offshore reefs).  The inshore Gulf and estuarine
habitats appear to share a common fauna: (1)  low salinity to freshwater marshes, salt marshes, and grass flats - gars,
killifishes, mullets, drums, and gobies; (2) oligohaline bays - drums, anchovies, mullets, and menhaden; and (3)
hypersaline bays - drums and mullets.  In the surf zone, with its open, sandy bottom, characteristically contains
fishes such as drum and threadfins, while outside this zone where the bottom turns muddy, the characteristic fishes
are represented by drums and porgies.  Farther offshore towards the middle shelf the number of drum are drastically
reduced with the fish community being dominated by small sea basses, flounders, and sea robins.  Natural rocky
areas are absent from the inshore area, except for one very small area off Port Mansfield (Seven and One-Half
Fathom Reef), however, piers, jetties, and bulkheads provide a suitable habitat for such species as porgies, blennies,
gobies, and sea basses.  The offshore reefs, with their more tropical fauna, support such distinctive forms as
butterflyfishes, angelfishes, damselfishes, wrasses, parrotfishes, and several species of tropical sea basses.  Juveniles
of some of these species may occur inshore around the jetties and pilings of South Texas and some of the inshore oil
platforms.  Twenty-six fish species are commonly found throughout the Texas Gulf Coast estuaries and bays with
drum being the predominant form.  Fish found in Laguna Madre are listed in Appendix G-3 (Hoese and Moore
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1977; Nelson 1992).

2.4 Shoreline Communities

Numerous types of invertebrates and non-vascular plants form an extensive biotic community within the various
shoreline habitats along the Texas Gulf Coast.  The shoreline consists of the following types of shore communities:
(1) hard shore - inlet-protecting jetties, breakwater groins, and pilings; (2) soft shore - sands, spits, barrier islands,
bays, and lagoons; and (3) subtidal sands and banks.   Within the hard shore community, three primary types of
biotic zonation can be distinguished: (1) a supralittoral zone and fringe characterized by snails and isopods; (2) a
midlittoral barnacle zone with oysters, gastropods, anemones, and crabs; and (3) a sublittoral fringe and zone
characterized by several species of macroscopic and epiphytic algae including sea urchins and sea hares.

Life zones on soft shores (beach and barrier islands) are best described in terms of physical features and would be
represented by the following types of biota: foreshore (intertidal sand) - surf clams, sand-dwelling crustacea (i.e.,
mole crabs, ghost or mud shrimp), and strand biota (i.e., jellyfish, bivalve mollusks, Gulfweed with attached
epiphytes); backshore - ghost crab; and upper shore - insects (e.g., tiger beetles) and land crabs.  Estuarine biota of
the bays and lagoons are represented by the blue crab plus various species of fiddler and hermit crabs, bivalve
mollusks (clams), gastropods, shrimp (i.e., grass, pink, brown, and white), benthic annelid worms, macroplankton
(i.e., jellyfish, squid, ctenophores), and various species of green and blue-green algae.

The offshore subtidal sands and overlying waters are highly productive, containing numerous microscopic diatoms,
dinoflagellates and other algae, in addition to a relatively rich assemblage of crustaceans (i.e., white, pink, and
brown shrimp, crabs), bivalve mollusks (15 species), predatory gastropods and starfishes, softbodied segmented
worms (polychaetes), cnidarians, and echinoderms.  Three groups of biota characterize Seven and One-Half Fathom
Bank (an example of a subtidal hard bank): (1) the fouling community with tube-dwelling polychaetes, sessile
hydroids, bryozoans, tunicates, sponges, and leafy macrophytes; (2) borers consisting of bivalves; and (3) errant
opportunists including mollusks (187 species), crustaceans (i.e., shrimp and crabs), and echinoderms (e.g., sea
urchins) (Britton and Morton 1989).

2.5 Threatened/Endangered Species and Critical Habitats

The Endangered Species Act (ESA) [ 16 U.S.C. 1531 et. seq.] of 1973, as amended, was enacted to provide a
program for the preservation of endangered and threatened species and to provide protection for the ecosystems
upon which these species depend for their survival.  All federal agencies are required to implement protection
programs for these designated species and to use their authorities to further the purposes of the act.  Responsibility
for the identification of a threatened or endangered species and any potential recovery plans lies with the Secretary
of the Interior and the Secretary of Commerce.

The U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) share
responsibility for administration of the Endangered Species Act.  Generally, the National Marine Fisheries deals with
those species occurring in marine environments and anadromous fish, while the Fish and Wildlife Service is
responsible for terrestrial and freshwater species and migratory birds.  Additionally, the Animal and Plant Health
Inspection Service, in the Department of Agriculture, oversees importation and exportation of listed terrestrial plants.
The USFWS responsibilities under the ESA include: (1) the identification of threatened and endangered species; (2)
the identification of critical habitats for listed species; (3) implementation of research on, and recovery efforts for,
these species; and (4) consultation with other federal agencies concerning measures to avoid harm to listed species.

An endangered species is a species which is in danger of extinction throughout all or a significant portion of its
range.  A threatened species is a species likely to become endangered within the foreseeable future throughout all or
a significant portion of its range.  Proposed species are those which have been formally submitted to Congress for
official listing as threatened or endangered.  Species may be considered endangered or threatened if they meet any of
the five following criteria:

(1) The current/imminent destruction, modification, or curtailment of their habitat or range;
(2) Overuse of the species for commercial, recreational, scientific, or educational purposes;
(3) Disease or predation;
(4) The inadequacy of existing regulatory mechanisms; and
(5) Other natural or human-induced factors affecting continued existence (Reed and Drabelle 1984).
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In addition, the USFWS also classifies species that are candidates (C), proposed threatened (PT), and proposed
endangered (PE).  The candidate designation includes those species for which the USFWS has identified threats to
their continued existence, has sufficient information on hand to support their being listed as either endangered or
threatened, and are likely to be proposed for the listing in the near future.  Proposed species are those which have
been formally submitted to congress for official listing as threatened or endangered.

The ESA also calls for the conservation of Critical Habitat - the areas of land, water, and air space which an
endangered species needs for survival.  These areas include sites with food and water, breeding areas, cover or
shelter sites, and sufficient habitat to provide for normal population growth and behavior.  One of the primary
threats to threatened and endangered species is the destruction or modification of essential habitat areas by
uncontrolled land and water development.

2.5.1 Federal

A total of 35 federal endangered, threatened, or candidate species occur or potentially occur within the study area
from Brownsville to Del Rio.  Twenty-six species are listed as endangered, five as threatened, and four as candidate.
Information pertaining to the distribution, habitat requirements, and reason of decline for the endangered,
threatened, and candidate species are listed in Table 34 (USFWS 1999).

2.5.2 Critical Habitats

There are no federally-designated critical habitats (land, water, and air) exist within the study area (USFWS 1999).

2.5.3 Sensitive Habitats

The Lower Rio Grande River Valley, in the U.S and Mexico, is a culturally and ecologically important and diverse
corridor.  A binational planning effort, the Caminos del Rio Heritage project, is now underway to conserve the
unique natural and cultural heritage along the Rio Grande, from the Laredo/Columbia area to the Gulf of Mexico.
With technical assistance from the National Park Service, this "heritage corridor" preservation effort includes two
national parks, 196 National Register historic sites, four state parks, and the Lower Rio Grande Valley National
Wildlife Refuge (American Rivers 1993).

The Lower Rio Grande Valley National Wildlife Refuge (The Wildlife Corridor) encompasses some 107,500 acres
within the four-county area of Cameron, Willacy, Hidalgo, and Starr counties.  In addition to the Rio Grande
Wildlife Corridor stretching from Falcon Dam to the Gulf of Mexico, the Lower Rio Grande Valley Refuge
Acquisition Plan has identified other key areas, which, although removed from the Rio Grande, will serve as anchor
wildlife areas, providing corridors for wildlife species migrating north and south.  The plan developed for the Lower
Rio Grande Valley NWR identifies 10 different habitat types: Coastal Brushland Potholes, Loma/Tidal Flats,
Woodland Potholes and Basins, Mid-Delta Thorn Forests, Sabal Palm Forest, Mid Valley Riparian Woodland,
Upland Thorn Scrub, Barretal (thicket), Upper Valley Flood Forest, and Chihuahuan Thorn Forest (Falcon
Woodland).  These habitats not only serve to reflect the natural diversity of the area, but also hold the key to the
survival of one or more of the 115 unique vertebrate species in the region that are listed as endangered, threatened,
or which occur at the periphery of their range (Jahrsdoerfer and Leslie 1988; USFWS 1992a).

Falling within the priority habitat migratory range for waterfowl (West-Central Gulf Coast Region) as designated by
the North American Waterfowl Management, twenty-six bird rookeries occur along the Lower Coast with the largest
concentration (12) situated in Kenedy County.  The Coastal Region Spill Response Map Series lists and illustrates
the location of these bird habitats by sites and latitude/longitude within the counties of Cameron, Willacy, and
Kenedy (USFWS 1986; TWC 1992b).
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Table 34 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Gulf Coastal Plains Province

(Texas Land Border)

Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

PLANTS
Ashy dogweed
Thymophylla tephroleuca

E Starr, Webb, Zapata Brushy grasslands/habitat degradation

Bushy whitlow-wort
Paronychia congesta

C Jim Hogg Rocky slopes/limited distribution

Johnston’s frankenia
Frankenia johnstonii

E Starr, Webb, Zapata Scrub vegetation on rocky hillsides or saline flats/habitat
modification and destruction, limited distribution

South Texas ambrosia
Ambrosia cheiranthifolia

E Cameron Open clay-sandy loam prairies and savannah/habitat destruction

Star cactus
Astrophytum asterias

E Cameron, Hidalgo, Starr Open shrubland on clay, and gravelly slopes on flats at low
elevation/agricultural land conversion

Texas ayenia
Ayenia limitaris

E Cameron, Hidalgo Dense subtropical woodland communities/habitat destruction

Texas snowbells
Styrax texana

E Uvalde, Kinney Crevices in limestone cliffs beside streams/livestock grazing,
erosion

Tobusch fishhook cactus
Ancistrocactus tobuschii

E Kinney, Uvalde Limestone gravel along stream banks/residential development,
grazing, collecting

Walker’s manioc
Maniot walkerae

E Hidalgo, Starr Unknown, but seems to habit undisturbed native brush including
acacia, mesquite, and cenizo/brush clearing, grazing

Zapata bladderpod
Lesquerella thamnophila

E Starr, Zapata Glades and pastures associated with rocky outcrops/grazing, plant
succession, limited distribution

Black lace cactus
Echinocereus reichenbachii albertii

E Duval

Texas prairie down-flower
Hymenoxys texana

E LaSalle

REPTILES/AMPHIBIANS
Green sea turtle
Chelonia mydas

T Cameron, Kenedy, Willacy Pelagic, undisturbed beaches for nesting/loss and disturbance of
nesting habitat, incidental mortality caused by fishing nets

Kemp's Ridley sea turtle
Lepidochelys kempii

E Cameron, Kenedy, Willacy Pelagic, undisturbed beaches for nesting/loss of nesting habitat,
and shrimp nets

Table 34 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the Gulf
Coastal Plains Province(continued)

(Texas Land Border)
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Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

REPTILES/AMPHIBIANS (Continued)
Hawksbill seaturtle
Eretmochelys imbricata

E Cameron, Kenedy, Willacy

Leatherback sea turtle
Dermochelys coriacea

E Cameron, Kenedy, Willacy Pelagic, nests on undisturbed beaches/beachfront development,
plastic trash, incidental take by commercial fisherman

Loggerhead sea turtle
Caretta caretta

T Cameron, Kenedy, Willacy Pelagic, undisturbed beaches for nesting/loss and disturbance of
nesting habitat, incidental take by commercial fishermen

American alligator
Alligator mississippensis

T Cameron, Willacy

BIRDS
American peregrine falcon
Falco peregrinus anatum

E Cameron, Hidalgo, Kenedy, Val
Verde, Willacy,

Nests on cliffs and buildings/pesticides, habitat loss,
indiscriminate shooting, habitat loss, recreational use and
development, and illegal collecting

Arctic peregrine falcon
Falco peregrinus tundrius

E Cameron, Hidalgo, Kenedy, Uvalde,
Willacy,

Nests on cliffs and buildings/pesticides

Black-capped vireo
Vireo atricapillus

E Kinney, Uvalde, Val Verde Shrublands and open woodlands with a patchy structure/brush
clearing and nest parasitism by brown-headed cowbirds

Brown pelican
Pelecanus occidentalis

E Cameron, Kenedy, Willacy; Uvalde Sea coasts and coastal islands/pesticides, human disturbances, and
loss of habitat due to commercial and urban development

Golden-cheeked warbler
Dendroica chrysoparia

E Kinney, Uvalde Tall, dense, mature stands of ashe juniper/habitat loss and
fragmentation

Interior Least tern
Sterna antillarum athalassus

E Starr, Uvalde, Webb, Zapata, Zavala Open sandy areas along shores/damming and channelization of
rivers, water pollution, predation

Northern aplomado falcon
Falco femoralis septentrionalis

E Brooks, Cameron, Kenedy, Willacy;
Hidalgo

Open rangeland, savanna, grasslands/habitat degradation,
organochlorine pesticides
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Table 34 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the Gulf
Coastal Plains Province(continued)

(Texas Land Border)

Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

BIRDS (Continued)
Bald eagle
Haliaeetus leucocephalus

T Cameron; Kenedy; Willacy

Mountain plover
Charadrius montanus

C Cameron; Willacy; Hildago; Webb;
Dimmit, Uvalde

Piping plover
Charadrius melodus

T Cameron, Kenedy, Willacy Beaches, sand bars/habitat disturbance due to commercial,
residential and recreational development, and dune stabilization

FISHES
Comanche springs pupfish
Cyprindon elegans

E Uvalse

Devils River minnow
Dionda diaboli

C Uvalde Fast flowing, clear water over gravel/NA

Pecos pupfish
Cyprinodon pecosensis

E Uvalde Saline springs, gypsum sinkholes, and desert streams/NA

MAMMALS
Gulf coast hog-nosed skunk C Kenedy; Willacy; Cameron;; Hidalgo;

Brooks; Starr; Jim Hogg; Webb; La
Salle; Zapata; Duval

Jaguarundi
Felis yagouaroundi

E Brooks, Cameron, Dimmit, Duval,
Hidalgo, Jim Hogg, Kenedy, La Salle,
Maverick, Starr, Webb, Willacy,
Zapata, Zavala

Chaparral, mesquite thickets near streams/predator control,
habitat loss

Ocelot
Felis pardalis

E Brooks, Cameron, Dimmit, Duval,
Hidalgo, Jim Hogg, Kenedy, La Salle,
Starr, Webb, Willacy, Zapata, Zavala

Southwestern brushlands/hunters, loss of habitat due to brush
clearing

West Indian Manatee
Trichechus manatus

E Cameron, Willacy Inlets, river mouths, ocean (coastal)/powerboats, poaching,
habitat loss

Legend: E = Endangered; PE = Proposed Endangered; T = Threatened, PT = Proposed Threatened; C1 = Candidate Category One; NA = Not Available
Source: Correll and Johnston 1979; Schmidly 1983; Poole and Riskind  1987; Matthews and Mosely 1990; DeGraaf et al. 1991; Arroyo 1992; Feierabend 1992; Mosley 1992; USFWS 1992c, 1993b,

1998c; TPWP 1998.
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2.5.4 State

Within the State of Texas, the Resources Protection Division of the Texas Parks and Wildlife Department (TPWD)
Natural Heritage Program maintains computerized records of state endangered and threatened species by county.
The State of Texas does not list species the same as the federal government.  When the USFWS lists a plant species,
the State of Texas then lists that plant.  Thus, the list of endangered/threatened plants in Texas is the same as the
federal list.  However, the State of Texas has separate laws governing the listing of animal species as
endangered/threatened in the state.  Animals that are not currently federally listed may be listed as state
endangered/threatened.  The state does not have the authority at this time to list invertebrates, as does the federal
government.

The TPWD has two species status categories, endangered in the state of Texas and threatened in the state of Texas.
The TPWD lists 20 endangered species (eight plants, three reptiles, six birds, and three mammals) and 50 threatened
species (thirteen fish, six amphibians, eleven reptiles, fifteen birds, and five mammals) for the study area.  Appendix
J lists these 70 species by county within the study area (TPWD 1988, 1989, 1993a, 1993b, 1993c, 1998).

2.6 Unique or Sensitive Areas

A wide variety of unique or sensitive areas exist in the Southern Gulf Coastal Plains which are important to fish and
wildlife resources.  These include resacas, springs, coastal barriers, wild and scenic/endangered rivers, and wetlands.
These areas are important for sustaining population sizes of some fish and wildlife species because of unique species
diversity or hydrological regime.

2.6.1 Resacas, Springs, and Coastal Barriers

Resacas are old abandoned river channels measuring from 0.3 to 2.0 meters deep and 10 to 50 meters wide.  These
semipermanent bodies of water, often forming a long quiet pond or oxbow (i.e., Bayside Resaca Area in the Laguna
Atascosa National Wildlife Refuge and  Playa del Rio), occur along the Lower Coast and in the South Texas Plains
(Edwards et al. 1989).

Springs are the spillways through which the overflow or surplus groundwater passes and may be classified as
artesian or gravity.  Artesian springs issue under pressure generally through some fissure or other opening in the
confining bed that overlies the aquifer. Gravity springs drain with no additional pressure.  The study area of the
Southern Gulf Coastal Plains consists of a limited number (44) of seeps and small springs with four medium size
springs located in Willacy, Hidalgo, Uvalde, and Maverick counties and one moderately large spring in Uvalde
County (Brune 1981).

Coastal barriers are offshore ridges such as bars, beaches, islands, spits, peninsulas, and other land forms found all
along the Texas Gulf Coast.  The coastal barriers include adjacent wetlands, marshes, estuaries, inlets, and nearshore
waters.  They are primarily located in the Gulf Prairies and Marshes ecoregion (e.g., Laguna Madre) of the study
area (U.S. Army 1994).

2.6.2 Wild and Scenic/Endangered Rivers

A wild and scenic river, as designated by the U.S. Department of the Interior, is a river, stream, or bayou, or
segment of a river, stream, or bayou that is in a free-flowing condition; does not contain any man-made structures
that forms a slack water pool; has not been channelized; has not been cleared and snagged in the past 25 years; has
not been realigned, inundated, or otherwise altered; has no or few man-made structures along its banks; is generally
inaccessible; and is unpolluted.  The Rio Grande is the only nationally designated wild and scenic river within in the
study area (USDI 1998).

Rivers on American's most endangered list are selected because of: (1) their importance as natural resources and to
human health, (2) the degree of threat they are experiencing, and (3) the imminence of threats the rivers are facing.
The Rio Grande is considered an endangered river due to the proposed development of three major radioactive and
hazardous waste landfills near the river.  These landfills threaten to contaminate the Rio Grande as well as important
groundwater aquifers.  Lack of adequate municipal and industrial sewage treatment facilities along the border
already poses environmental and health risks to local residents (American Rivers 1993).
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2.6.3 Wetlands

2.6.3.1 Types of Wetlands

A wide variety of wetland types exist in the Southern Gulf Coastal Plains which are important to fish and wildlife
resources.  Because of unique species diversity or hydrological regime, wetlands are vital for maintenance of some
fish and wildlife species at sustainable population sizes.  Riparian systems, coastal wetlands, and coastal pothole
wetlands are the most important general categories of wetlands found in the study area.

Riparian systems and the associated woodlands are widespread throughout the study area.  Their hydrologic regimes
are greatly influenced by proximity to an aquatic ecosystem and usually occur as an ecotone between aquatic and
upland ecosystems.  Most riparian habitats can be categorized into discrete forest cover types according to their
elevation above water level and vegetation structure within the community.  These types of systems occur in the
riparian forests (e.g., ramaderos) of the Rio Grande Plains (i.e., Nueces and Frio Rivers; Rio Grande).  Riparian
systems are classified as palustrine emergent, palustrine forested, and palustrine scrub-shrub (Taylor 1982;
Jahrsdoerfer and Leslie 1988; Wood and Wood 1988; USFWS 1990a).

Coastal wetlands in Texas are found in Cameron, Willacy, and Kenedy counties along the Lower Coast and consist
of salt/freshwater marshes, deltas, coastal bays, and estuaries.  The predominant marshes are the intertidal non-
vegetated, emergent, and scrub-shrub emergent marshes along the periphery of the coastal estuaries and the
freshwater emergent and scrub-shrub marshes found in river deltas and rice fields (Jenkins 1989; USFWS 1990a).

Coastal pothole wetlands are circular to elliptical, shallow, wind-deflated depressions and basins varying from 0.1 to
greater than five acres in size that extend southward along the coast from Matagorda Bay to southern Cameron
County.  Potholes occurring in the Lower Rio Grande Valley (Cameron and Willacy counties) consist of high clay
content soil and are classified as palustrine wetlands (Jenkins 1989; USFWS 1990a).An inventory of the Texas Gulf
Coast wetlands has been compiled by the National Oceanic and Atmospheric Administration (NOAA) which lists
the acreage of coastal wetlands by county in the study area (Table 35).  In addition, the Bureau of Economic
Geology has prepared a series of atlases that focus on the submerged lands and coastal wetlands of Texas from
Sabine Lake (Orange County) to the Lower Rio Grande. Wetlands maps are based on photographic analysis
(stereoscopic, color-infrared, 1:66,000-scale positive transparencies taken in November 1979 by NASA) supported
by field data.  Both the Brownsville-Harlingen and the Kingsville atlases provide the mapped wetlands and
associated environments found within the coastal areas of the study area.  The USEPA also conducted a study which
showed the proximity of Texas sanitary landfills to wetlands (mainly estuarine or riverine) along the Texas Gulf
Coast utilizing USFWS National Wetlands Inventory (NWI) maps, while the TWC prepared a Coastal Region Spill
Response Map Series which also illustrated wetland areas (White et al. 1986, 1989; Lambou et al. 1990; Field et al.
1991; TWC 1992b).

2.6.3.2 List of Priority and Candidate Wetlands

Priority wetland sites have been evaluated through the wetlands assessment threshold criteria (i.e., historic losses,
threats of future losses, functions and values) of the National Wetlands Priority Conservation Plan (NWPCP).  They
are eligible for acquisition through the Land Acquisition Priority System (LAPS) under the Emergency Wetland
Resources Act of 1986 (P.L. 99-645) (EWRA).  Candidate wetland sites have not been evaluated through the
threshold criteria, and may be added to the acquisition list, but only after they have been evaluated through the
threshold criteria.  Region 2 of the USFWS has compiled a list of priority and candidate wetland sites (Tables 36 and
37) (USFWS 1990b)  Although priority sites have been evaluated and the candidate wetland sites have not been
evaluated through the wetlands assessment threshold criteria of the (NWPCP) they are eligible for acquisition under
the Emergency Wetland Resources Act of 1986 (P.L. 99-645) (USFWS 1990a).
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Table 35 - Coastal Wetland Acreage by County in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Wetland Area (Acres x 100)
Location/
County Salt Marsh Fresh Marsh Forested and Scrub-Shrub Tidal Flats Total

LOWER COAST
Cameron 312 198 17 531 1,058
Willacy 139 260 21 358 778
Kenedy 224 921 47 1,120 2,332

SOUTH TEXAS PLAINS
Hidalgo - 30 24 - 54
Brooks - 27 13 - 40
Starr - 3 5 - 8
Jim Hogg - 1 5 - 6
Webb - 6 13 - 19
Duval - 14 48 - 62
Totals 675 1,460 193 2,009 4,357

Source:  Field et al. 1991

Table 36 - Texas Priority Wetlands for Acquisition Consideration in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Number/ Estimated
Site Name County USGS Quad(s) Acreage

I     Playa Del Rio Cameron Port Isabel, 12,000
Palmito Hill,
Mouth of the
Rio Grande
Total 12,000

Source: USFWS 1990a
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Table 37 - Texas Candidate Wetlands for Acquisition Consideration in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Number/
Site Name

County USGS Quad(s) Estimated
Acreage

1   South Padre Island
Marshes

Cameron North of Port Isabel, SW Port Isabel,
NW South Padre Island

* a

2  Buena Vista Ranch Cameron La Coma, Three Islands 5,954 b,c

3  Cameron County
Resacas

Cameron Palmetto Hill, East Brownsville, West
Brownsville, Southmost, Los Fresnos,
Olmito, La Paloma, Santa, Maria,
Progreso, Laguna Vista, Laguna
Atascosa, Rio Hondo, Harlingen, La
Feria

* d

4  Brackish Wetlands North Cameron, Willacy Hawk Island, La Leona, Port
Mansfield, Willamar

* d

5  King Ranch et. al.
Complex

Willacy, Kenedy Hidalgo, Brooks,
Jim Wells

* 88,865 e,f,g

6  La Sal del Ray Hidalgo Linn * d

7  Tres Corales
Potholes

Hidalgo * * h

8  Potholes East Starr, N.W., Hidalgo * * d

9  Comanche Lake,
Bryd Ranch

Zavala Carrizo Springs NW, Crystal City 100 a   

Total 94,919

1  All wetland sites have a NWI Classification except for the King Ranch et al. Complex, Tres Corales Potholes, and Potholes
*  Acreage not available

Legend: NWR = National Wildlife Refuge
NPS = National Park Service
USFWS = U.S. Fish and Wildlife Service
NWI = National Wetland Inventory

a  Texas Nature Conservancy
b  Laguna Atascosa NWR
c  NPS-Potential Natural Landmarks of the Western Gulf Coast
d  Lower Rio Grande Valley NWR
e  USFWS-Category 8-Texas Gulf Coast-Wetland Preservation Program
f  USFWS-Category 5-Texas Gulf Coast-Land Protection Plan
g  Texas Mid-Coast Initiative-North American Waterfowl Management Plan
h  Majority of this site already owned by the U.S. Corps of Engineers and U.S. Forest Service

Source:  USFWS 1990a
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3.0 Socioeconomic Conditions

The following sections present baseline socioeconomic data for the Southern Gulf Coastal Plains study area.  The
counties included in this analysis (listed from east to west), are Cameron, Willacy, Kenedy, Hidalgo, Brooks, Starr,
Jim Hogg, Webb, La Salle, Zapata, Dimmit, Maverick, Zavala, Uvalde, Kinney, and Val Verde, with the exception
of Duval County which has no significant socioeconomic resources in the study area.  Socioeconomic data discussed
include population, racial and ethnic distribution, population density, housing, employment, and income.

3.1 Population

Population in 1997 was estimated to be 1,263,708 with the vast majority living in Cameron, Hidalgo, and Webb
counties (Table 38).  This is a 28 percent increase in population from 1990.  Population grew 25 percent during the
1980s with most of the increase occurring in Cameron, Hidalgo, Webb, and Maverick counties. Starr and Zapata
counties also experienced large percentage increases in population.  Population density varies from a low of less
than one person per square mile in Kenedy County to a high of 354 persons per square mile in Cameron County.
The two southernmost counties, Cameron and Hidalgo, have the highest population densities.  The majority of the
population is Hispanic (87 percent) and non-Hispanic whites make up an additional 12 percent.  Approximately one
percent of the population is African-American, Native American, Asian, and other nationalities.

The study area contains ten cities/towns (Brownsville, Harlingen, San Benito, Edinburg, McAllen, Pharr, Mission,
Laredo, Eagle Pass, and Del Rio) with populations above 20,000 (Table 39).  Seven of these cities/towns are located
in Cameron and Hidalgo counties. Laredo, Brownsville, and McAllen are the leading urban areas with Laredo as the
only urban area with a population above 100,000.

3.2 Housing

The study area contains 329,099 housing units as of 1990 (Table 40).  Hidalgo and Cameron counties contain the
majority of units.  Vacancy rates are generally high and average 17 percent for the study area.  The two most
populous counties, Hidalgo and Cameron, have vacancy rates of 19 and 17 percent, respectively.  The lowest
vacancy rate is found in Webb County (seven percent).

Webb and Cameron counties have the strongest housing markets with substantially higher median home values and
median rents than the other counties.  All counties have low median house values and median rents compared to the
U.S. as a whole and the State of Texas.

3.3 Employment

Employment in the study area totaled 342,355 in 1991.  Unemployment was 15.52 percent in September 1991 for
the 16 counties combined, much higher than the national average (Table 41).  The two most populous counties had
unemployment rates above ten percent.   The rural, sparsely populated ranching community of Kenedy had no
unemployed persons as of September 1991.  Two counties, Starr and Maverick, had unemployment rates above 20
percent.

The study area has large government and manufacturing sectors.  The manufacturing sector is strongly affected by
the international trade with Mexico.  Important border crossing areas within the region include Brownsville, Laredo,
Eagle Pass, and Del Rio.  Service and trade (retail and wholesale) employment is also important to the regional
economy.

3.4 Income

Income distribution is also dominated by the government (federal, state and local) and manufacturing sectors.
Services and trade provide additional sources of income.
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Table 38 - Demographic Information for Counties (1997) in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Race

County Population
Land Area
(sq. miles)

Density
(per sq.
mile) Caucasian

African-
American

Native
Americans Asian Other Hispanic

Cameron         320,801 906 354.1 55,934 699 227 742 516 262,683
Willacy           19,662 597 32.9 2,941 81 9 12 31 16,588
Kenedy                427 1,457 0.3 86 0 0 0 5 336
Hidalgo         510,922 1,569 325.6 72,279 690 305 1,128 959 435,561
Brooks             8,458 943 9.0 850 2 5 8 28 7,565
Starr           55,560 1,223 45.4 1,373 12 8 18 136 54,013
Jim Hogg             4,925 1,136 4.3 408 3 7 3 13 4,491
Webb         183,219 3,357 54.6 10,212 94 61 546 322 171,984
La Salle             5,935 1,489 4.0 1,244 59 7 6 24 4,595
Zapata           11,266 997 11.3 2,095 1 10 4 27 9,129
Dimmit           10,486 1,331 7.9 1,664 50 14 4 22 8,732
Maverick           47,877 1,280 37.4 2,067 17 894 67 53 44,779
Zavala           11,955 1,299 9.2 938 279 3 0 45 10,690
Uvalde           25,619 1,557 16.5 9,912 38 31 58 99 15,481
Kinney             3,481 1,364 2.6 1,632 54 25 8 10 1,752
Val Verde           43,115 3,171 13.6 11,600 757 68 244 49 30,397
Totals       1,263,708     23,676         929     175,235      2,836      1,674      2,848      2,339   1,078,776
Legend:  sq. = square

  Source:  U.S. Department of Commerce 1998
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Table 39 - Population of Cities and Towns for Counties (1990 and 1996) in the Southern Gulf Coastal Province
(Texas Land Border)

County City 1990
Population

1996
Population
Estimates

Cameron Brownsville 98,962 132,091
Harlingen 48,735 56,893
San Benito 20,125 23,047

Hidalgo Edinburg 29,885 37,742
McAllen 84,021 103,352
Pharr 32,921 40,425
Mission 28,653 37,777

Webb Laredo 122,899 164,899
Maverick Eagle Pass 20,651 27,554
Val Verde Del Rio 30,705 34,495

Source:  U.S. Department of Commerce 1991 and 1997

Table 40 - Housing Data for Counties (1990) in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Housing Units

County
Number of

Units Occupied Vacant
Percent

Occupied
Median
Value($)

Median
Rent($)

Cameron 88,759 73,278 15,481 83% 38,400 235
Willacy 6,072 5,049 1,023 83% 25,800 155
Kenedy 213 145 68 68% 22,500 135
Hidalgo 128,241 103,479 24,762 81% 35,900 221
Brooks 3,104 2,673 431 86% 26,700 100
Starr 12,209 10,331 1,878 85% 21,900 163
Jim Hogg 2,103 1,675 428 80% 28,300 173
Webb 37,197 34,438 2,759 93% 49,800 243
La Salle 2,244 1,701 543 76% 18,300 149
Zapata 4,225 2,862 1,363 68% 35,500 163
Dimmit 3,991 3,072 919 77% 35,500 149
Maverick 11,143 9,756 1,387 88% 36,200 176
Zavala 4,180 3,356 824 80% 20,300 104
Uvalde 9,692 7,553 2,139 78% 38,600 204
Kinney 1,821 1,187 634 65% 32,400 173
Val Verde 13,905 11,840 2,065 85% 43,400 267
Totals/ 329,099 272,395 56,704 83%
  Average 31,844 161

       Source:  U.S. Department of Commerce 1991
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Table 41 - Employment and Unemployment Figures for Counties (1997 Annual Average) in the Southern Gulf
Coastal Plains Province

(Texas Land Border)

Unemployment

County Employment Number Rate (%)

Cameron 110,434 15,855 12.60

Willacy 5,797 1,640 22.10

Kenedy 221 9 3.90

Hidalgo 156,779 34,984 18.20

Brooks 2,627 366 12.20

Starr 14,964 5,848 28.10

Jim Hogg 1,957 200  9.30

Webb 62,867 7,354 10.50

La Salle 2,629 229 8.00

Zapata 3,821 402 9.50

Dimmit 3,176 617 16.30

Maverick 12,921 4,845 27.30

Zavala 3,302 1,060 24.30

Uvalde 9,442 1,307 12.20

Kinney 1,040 93 8.20

Val Verde 16,201   2,002 11.00

Totals 408,178 76,811 14.61

  Source:  Texas Workforce Commission 1998
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4.0 Cultural Resources

4.1 Geographical/Environmental Setting

The South Texas portion of the study corridor is bordered on the south by the Rio Grande as it makes its way out of
the Lower Pecos/Devils River area to the Gulf of Mexico.  As an area of archeological research, the study corridor
occurs within the greater South Texas Plains region (Black 1989).  Using Black's recent biogeographic partitioning
of this region (Black 1989), the South Texas corridor falls within the  Rio Grande Plain and Rio Grande Delta areas.

The environmental setting of the Rio Grande Plain consists of an arid, subtropical regime; and outside of the river
itself, there are few permanent sources of water within the area.  At the present time, this area is characterized by a
Mesquite and Chaparral Savanna.  Nevertheless, several studies (Black 1989; Hester 1980a, 1981) suggest that prior
to the onset of cattle ranching, the area was one of lush grasslands which dominated the thorny and relatively
unproductive (in terms of faunal support) present-day scrubby brushlands.  These grasslands supported a wider
variety of fauna than are visible today, including bison, antelope, bear, and a variety of smaller animals.

The Rio Grande Delta begins about 85 miles inland from the coast, and at the mouth of the river, includes
approximately 100 miles of the Texas and Mexico coastline (Salinas 1990).  The unstable and constantly changing
form of the Rio Grande Delta is due to continual flood deposits and windblown sand, resulting in a dynamic wetland
marked by small and large tributaries that are constantly changing course (Bousman et al. 1990).  Rainfall in the
delta area is greater than that of the inland Rio Grande Plain and the area experiences very mild winters.  The
vegetation near the coast is composed of saline grasses that grow on top of the nonactive dune fields.  Next to the
river and within the floodplain, is an undisturbed 50-foot-tall canopied woods (Bousman et al. 1990).  As one
progresses farther inland outside the floodplain and upriver, the present day thorny scrub vegetation begins to
dominate.  Presumably, during prehistoric and early historic times, much of this Mesquite-Chaparral growth was
preceded by the more productive savanna grasses.

4.2 Site Locations

Within the Rio Grande Plain, prehistoric occupations occur mainly as open-air sites situated on Holocene alluvial
terraces adjacent to streams and rivers, and on the broad upland remnants of Pleistocene alluvial terraces (Black
1989b).  Sites in this interior zone appear to have been focused on a savanna-based environment and were occupied
for shorter periods of time than those farther to the north in central Texas (above the Balcones Escarpment) where
permanent sources of water were more abundant (Black 1989b; Hester 1981).

The basic factor behind the shorter period of site occupation is the diminished availability of food resources in the
Rio Grande Plain.  Once outside the permanent water of the Rio Grande riparian zone, the inventory of available
fauna and flora drops off dramatically.  In the context of this low density resource environment, groups in the area
had to be more mobile in order to gather adequate amounts of food resources.

In the Rio Grande Delta, archeological sites are found associated with the complex coastal network of estuaries and
bays.  Based on a maritime adaptation, sites and artifacts within the Rio Grande Delta are markedly different than
those of the interior savanna of the Rio Grande Plain (Black 1989; Hester 1981, 1989a).  The coastal sites occur
mainly along the protected estuaries and bays where abundant marine resources were exploited in this low energy
environment.  The proximity of the interior savannas to the coastal strip has been suggested as an additional source
of food for the coastal oriented groups; especially on a seasonal basis when populations may have moved between
the two areas (Hester 1981).  The archeological documentation of this patterning has, however, proven elusive and
the exact relationships between the inland and coastal regions are at this time still unknown (Bousman et al. 1990).

4.3 Types of Sites

There is a wide range of both prehistoric and historic site types in the South Texas Plains region.  The number of
listed National Register Sites and State Archeological Landmarks (Appendix K) varies widely from county to
county (Table 42).  This is not necessarily due to the actual number of significant sites and landmarks that exist
there, but rather due to the number of projects completed in each county.  Historic site types in the region include the
archeological remains and architectural components from shipwrecks, industrial buildings, opera houses, schools,
forts, courthouses and other civic buildings, hotels, bridges, post offices, stores, ranches, and houses.
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The types of prehistoric sites found in the South Texas Plains region and the artifacts within them can differ
significantly depending upon whether the sites are located in the Rio Grande Plain or Rio Grande Delta area.  The
primary site type found in the Rio Grande Plain (associated with the interior savanna) is the thin deposit, open-air
site.  The lack of soil development, coupled with erosion and land clearing, has resulted in a great number of these
sites being left exposed and unprotected on present-day surfaces.  Due to the lack of soil development, often
compounded by deflation, and a shorter occupation span, there are very few stratified sites within the Rio Grande
Plain.  Indeed, it is not unusual to find a site with mixed surface deposits dating from late Paleo-Indian times
through the Late Archaic and Late Prehistoric periods.

The artifact inventory found within these sites consists mainly of chert debitage, broken chert tools, fragmented
burned rock, and freshwater and marine shells (Black 1989).  Sites which have a Late Prehistoric component will
contain ceramics in conjunction with the other kinds of artifacts.  The great majority of these open-air sites,
however, possess no more than surface lithic scatters (and in some cases, a few pot sherds) and/or concentrations of
burned rock.  In conjunction with the lack of stratification, the presence of subsurface features such as hearths, pits,
caches, etc., are almost never present.  Similarly, burials are rarely found in the interior regions of south Texas.

Sites in the Rio Grande Delta can occur in various locations and vary more in character than those within the Rio
Grande Plain.  On the margins of the Delta, sites tend to be concentrated along the various riparian zones.  In these
areas, there is some evidence for specialization between larger campsites closest to the drainages and foraging sites
farther out from the perennial drainages (Bousman et al. 1990; Hester 1981).  Quarry workshops, located along
gravel outcrops, are another kind of special activity site situated along the margins of the Delta (Hester 1981).

Within the wetland region of the coast itself, shell middens and dune occupations are the dominant site types.  Shell
middens occur mainly on the margins of the protected estuary bays within the range of brackish to saltwater,
indicating that the placement of these sites was determined by the presence of desired saltwater species.

Shell middens consist of various size mounds of processed and/or utilized marine shells, mostly composed of
oysters, clams, and whelk, that either can represent the site itself or a feature within a larger occupation area.
Artifacts found within the shell middens include projectile points, shell artifacts, bone tools and ornaments
(indicating activity in the interior grasslands), triangular bifaces, heavy bifaces, unifaces, tubular stone pipes, ground
stone fragments, and ceramics (Hester 1969).

Clay dunes represent another type of site occupied along the coast:

These are knolls along creeks and bays created by the windblown accumulation and subsequent compaction
of clay pellets.  The winds blowing over the dunes scour out depressions behind them, and these fill with
fresh water after rains.  The clay dune affords an elevated camping area, exposed to the prevailing southeast
winds; it is located on a creek or bayshore providing access to aquatic resources.  Furthermore, there is
often fresh water behind the dune and the view from the dune overlooks the prairie hunting areas nearby.
[Hester 1980a]

The material inventory from clay dunes is comparable to that recovered from shell middens.  Burials have been
found in clay dunes in the form of individual interments and in large cemeteries (Hester 1980a).
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Table 42 - Number of Recorded Archeological Sites by County within the South Texas Region
(Texas Land Border)

County     Site Frequency

Cameron 178

Willacy 151

Kenedy 23

Hidalgo 176

Brooks 47

Starr 334

Jim Hogg 19

Duval 141

Zapata 680

Webb 534

La Salle 93

Dimmit 144

Zavala 444

Uvalde 358

Maverick 237

Kinney 133

Val Verde 1,834

Totals 5,526

Source: Site files at Texas Archeological Research Laboratory, University of Texas at Austin, as of December 2, 1998

4.4 History of Previous Investigations

The first archeological investigations in south Texas were undertaken by A. E. Anderson, a civil engineer and
avocational archeologist.  Anderson (1932) wrote only a short brief of his work, but his collection and notes are
housed at the Texas Archaeological Research Laboratory in Austin.  This material formed the basis of E. B. Sayles
(1935) synthesis of the archeology of south Texas.

Richard S. MacNeish (1947) published a preliminary report on an archeological survey of coastal and inland
Tamaulipas and a small adjacent area of Texas.  In this report, the Brownsville culture and the preceding Archaic
period were described.

In the 1950s, the Falcon Reservoir project was a forerunner in its use of the now familiar three phase archeological
investigative system (survey, testing, and excavation).  This project involved the recording of 51 sites (Krieger and
Hughes 1950); including the excavation of three sites, two of them Spanish Colonial houses (Hartle and Stephenson
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1951); and the testing of an additional 18 sites (Cason 1952).  While summaries of these excavations were published
(Jelks 1952, 1953) the final report was never published (Krieger n.d.).

An Introductory Handbook of Texas Archaeology (Suhm et al. 1954) was a coherent publication of temporal units,
cultural complexes, and illustrated artifact types.  This work was later modified and published as the Handbook of
Texas Archaeology:  Type Descriptions (Suhm and Jelks 1962).  As Black (1989b) points out, while parts of the
Handbook have been refined and modified, most of the terminology as well as artifact types and descriptions remain
in use today.

With the onset of salvage archeology in the late 1950s and early 1960s and the recognition of Cultural Resource
Management (CRM) as a viable subfield in the early 1970s, work in the south Texas area and Texas as a whole grew
enormously.  Black (1989b) also associates this time, alongside the concomitant increase in publications, with the
establishment of the Center for Archaeological Research (CAR) at the University of Texas at San Antonio and the
formation of the South Texas Archaeological Association (STAA).  CAR was responsible for much of the contract
work undertaken in south Texas, and the members of STAA were and still are some of the most capable
archeological assistants among the myriad of avocational associations throughout Texas.

The Choke Canyon CRM Project provided an extensive look at the adaptations of the inland inhabitants of south
Texas, both prehistoric and historic.  These investigations involved a number of different institutions, working over
a span of 15 years.  The project area covered nearly 30,000 acres, and over 400 sites were recorded.  Many of these
sites were also mapped, surface collected, and tested, and some of the more important sites were excavated.  Graves
(1982) provides a comprehensive overview of the work done during the 1970s and the associated publications of
south Texas.  La Tierra, the journal of the South Texas Archaeological Association, also provides information
concerning the activities of STAA.

One of  the most complete overviews of the research and history of investigations in south Texas can be found in
Hester et al. (1989).  This is where the great majority of the 1994 baseline information and the chronological periods
used in this overview originated.  Specific chapters that were heavily utilized are those by Black, Hester, and Fox.

Within the past five years several environmental assessments have been carried out within the South Texas Region,
under the 1994 Programmatic Environmental Impact Statement for JTF-6 and INS. In January 1998 an EA was
finalized which evaluated the impact of several road improvements and repairs, along with the construction of new
roads with associated support buildings in Webb, Maverick, and Dimmit counties.  As part of this environmental
assessment an archeological records search and an intensive cultural resources survey was conducted.  One site, the
Star Fort, was found in the records search.  The EA determined that this site would not be significantly affected by
road construction and improvement.  During the archeological survey 96 archeological sites were discovered along
with 349 non-site locations.  Of the 96 archeological sites 71 were determined to be ineligible for inclusion on the
National Register of Historic place while the remaining 25 were considered potentially eligible for inclusion on the
National Register of Historic Places.  Avoidance of these sites during road construction and repair along with
archeological monitoring would assure there would not be any significant impacts to the cultural resources (USACE,
Ft. Worth District, 1998a).

Later in October of 1998 another environmental assessment, tiered from 1994 Programmatic Environmental Impact
Statement (PEIS), was completed. This EA evaluated the impacts of a combination of projects (building lights on
poles, repairing and constructing fences along the border, improvements to existing roads and boat ramps, and the
establishment of Remote Video Surveillance (RVS) cameras on light poles) upon the existing environment.  As part of
this EA an archeological records check was completed for Starr, Hidalgo, and Cameron counties.  It was found that 12
sites in Starr county and seven sites in Cameron County Texas were within 1,000 ft of the project area along with a
residential historic district.  None of the historic properties would be significantly impacted by the proposed projects
(US Army Corps of Engineers, Fort Worth District, 1998b).

4.5 Prehistoric Overview

The prehistory of the Rio Grande Plain and Delta areas is based on the general chronological framework of the
South Texas Plains region and can be broken down into five temporal periods (Black 1989b; Suhm et al. 1954).  It is
important to note that the general chronological framework of south Texas is closely affiliated with that of the
adjacent region of central Texas.  On a general level, many cultural trends spanned across both regions, usually
beginning several hundred years earlier in central Texas.
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Temporal periods principally are defined by the presence of diagnostic projectile points, but are intended to
represent more generalized developmental facies based on subsistence practices, settlement patterns, technology,
environment, etc. within the Rio Grande Plain and Delta areas. It is important to note, however, that the
chronological framework for these areas is very cursory and that very little supporting data, outside of diagnostic
artifacts, is available for any one period.  As mentioned earlier, many of the diagnostic artifacts dating to a particular
period often are found in mixed association with materials from other periods.  Furthermore, the radiometric dating
of any one period has been tenuous at best.

The five prehistoric periods are as follows:

Paleo-Indian 9200 - 6000 B.C.

Early Archaic 6000 - 2500 B.C.

Middle Archaic 2500 - 400 B.C.

Late Archaic 400 - A.D. 800

Late Prehistoric A.D. 800 - 1600

4.5.1 Paleo-Indian (9200-6000 B.C.)

The Paleo-Indian period in south Texas is defined by the presence of basally ground, lanceolate projectile points
which include Clovis, Folsom, Plainview, Golondrina, Meserve, Angostura, and Lerma types (Figure 17).  Based on
the temporal succession of these projectile points, the Paleo-Indian period on an inter-regional level can be divided
into two basic subperiods, early and late.  The early subperiod is recognized by the presence of fluted (a single flake
scar running from the proximal end of the point toward the distal end along the medial ridge) points such as Clovis
and Folsom, while the late subperiod is recognized by a series of unfluted points such as Plainview, Golondrina,
Meserve, Angostura, and Lerma.

On a general level, the Paleo-Indian period represents the first comparatively well documented settlement of the
New World by aboriginal peoples of Eurasian decent, who crossed the Bering Land Bridge during the close of the
Pleistocene epoch (ca. 11,500 B.P.).  In the west, most Paleo-Indian sites have been found in the Great Plains east of
the Rocky Mountains.  In the study area, only two sites (Buckner Ranch in Bee County and Berger Bluff in Goliad
County) have been excavated (Brown 1987; Sellards 1940). Both sites contain occupations on alluvial terraces
which have been deeply buried underneath more recent sediments.
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Figure 17.
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In the Rio Grande Delta area, Paleo-Indian materials are basically unknown, while in the Rio Grande Plain, only
scattered surface finds have been found (Black 1989b). Paleo-Indian sites have been found farther west along the
Rio Grande Valley near the Trans-Pecos area according to Hicks (Simmons et al. 1989).  These particular sites tend
to be situated on prominent terraces near sand dunes overlooking the valley (Anderson and Carter 1981; Quimby
and Brook 1967).  Hester (1980b) suggests that due to rising sea levels during the onset of the Holocene, a great
number of south Texas coastal Paleo-Indian sites may be offshore and underwater.

Social groups associated with the early Paleo-Indian period were probably composed of highly mobile hunter-
gatherers who subsisted, in part, off of large Pleistocene herbivores supplemented with the gathering of some plant
resources.  Group size would have been primarily restricted to small bands (less than 20 individuals) who traveled
on a seasonal basis over great distances in the pursuit of game, and/or in the acquisition of other kinds food
resources and raw materials.

4.5.2 Early Archaic (6000-2500 B.C.)

The Early Archaic period in the study area essentially is defined by the presence of projectile points which were
stemmed, corner, or side-notched.  Examples are Martindale, Uvalde, Bell, Early Triangular, and Early Expanding
Stem points (Figure 18).  Projectile points such as the Meserve (which frequently have been found in the Rio Grande
Plain area) appear to represent transitional forms between the late Paleo-Indian and Early Archaic periods.  Many of
the Early Archaic corner and side-notched forms also have ground bases.  Clear Fork unifaces also are found in the
lithic inventory of Early Archaic sites, but as noted in Turner and Hester (1985), these tools can date from Paleo-
Indian times through the Middle Archaic, and as such, are not useful as effective temporal diagnostics.

As a general cultural pattern, the Early Archaic period represents the beginnings of an adjustment, coinciding with
the onset of the Holocene Epoch, from former Paleo-Indian settlement/subsistence patterns of high mobility,
partially or largely reliant on large migratory game, to a more localized hunting and gathering strategy based on a
wider spectrum of plants and animals.  The range of faunal material recovered from Early Archaic contexts in south
Texas supports this type of adaptation, and includes freshwater mussels, land snails, turtle bones, and freshwater
drum bones (Black 1989b).  Nevertheless, it appears that Early Archaic populations in the region remained in small
bands and were still quite mobile (Black 1989; Story 1985).

Like the Paleo-Indian period, the Early Archaic is sparsely represented in both the Rio Grande Plain and Delta areas.
In fact, in the Rio Grande Delta, there are no known occurrences of Early Archaic sites or materials (Black 1989b).
While the absence of Early Archaic sites may be a valid phenomenon for some areas of the Rio Grande Delta (Hall
et al. 1987), the apparent absence of sites in the Rio Grande Plain area is almost certainly a problem of sampling.
Early Archaic occupations have been documented in the Lower Pecos (Bement 1989; Sorrow 1968) and in the
Choke Canyon Reservoir area to the northeast of the study area (Scott and Fox 1982).

4.5.3 Middle Archaic (2500-400 B.C.)

The Middle Archaic period in the study area is defined by the presence of large stemmed, corner, and side-notched
projectile points, as well as some basal notched forms.  Examples are Langtry, Pedernales, Tortugas, and Kinney
points (Figure 19).  Other aspects of Middle Archaic material culture include tubular stone pipes, grinding slabs, and
manos.

Overall, the Middle Archaic period represents a continuation of the general Archaic lifestyle of broad-based hunting
and gathering, in addition to an increase in population growth and expansion, which can be seen throughout Texas
(however, see Steele and Olive 1989 for a more cautious view on some of these points).  The presence of grinding
slabs and manos, as well as burned rock features interpreted as roasting or baking hearths (Hall et al. 1986), may
also indicate that peoples of the Middle Archaic period developed an increased dependence on plant resources.
Land snails, freshwater mussels, deer, and other mammals also were exploited during this period (Black 1989).
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Figure 18.  Illustration of Projectile Points from the Early Archaic Period in the South Texas Region

Source: Turner and Hester 1985



Volume 2 - Texas Land Border
DRAFT

II-81

Figure 19.
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Middle Archaic sites in the Rio Grande Plain are found in a range of areas including upland, alluvial, and tributary
settings.  On the Rio Grande Delta, sites are located along the estuary bays.  Moreover, occupations of this sort may
represent the initial settlement of the Delta area (Hall et al. 1987; Black 1989).  However, in this area, sea levels
stabilize at around 2500 B.C. (Prewitt et al. 1987), and the fact that earlier sites do not occur along littoral regions of
the coast today may be a consequence of a diminished shoreline.

To the north of the Rio Grande Delta, the early part of the Aransas complex appears to be a Middle Archaic
phenomenon marked by other similar projectile points, incised bone, conch columella gouges, and conch adzes
(Black 1989; Hester 1981).

Cemeteries appear in the inland areas (and perhaps in some areas along the coast) of south Texas, reinforcing the
notion that there was a general population increase, as well as, the beginnings of territorialism (Hester 1981). The
occurrence of similar projectile point types over the Rio Grande Plain, central Texas, the Lower Pecos, the Coastal
Bend, and the Rio Grande Delta also indicates extensive contacts between groups during this time.

4.5.4 Late Archaic (400 B.C.-A.D. 800)

The Late Archaic period in the study area is defined by the presence of smaller, side and corner-notched points as
well as some bifurcated forms.  Common types include Figeroa, Ellis, Darl, Fairland, Frio, Palmillas, and Ensor
points (Figure 20).  Like the Middle Archaic, ground stone is typical among Late Archaic assemblages, which
consist of atlatl weights, pipes, querns, manos, and incised and grooved stones.

The Late Archaic period is considered to be a continuation of population expansion and growth experienced during
the Middle Archaic.  For example, the number of known Late Archaic sites in south Texas is greater than the
number of known Middle Archaic sites, and this is seen as a natural progression of increasing population growth
(Black 1989b).  The proliferation of cemeteries during the Late Archaic period is seen as further evidence of
population growth and territoriality in the region.  While it is known that inland cemeteries began during the Middle
Archaic, coastal cemeteries are believed to have started later, during the Late Archaic period (Hester and Corbin
1975).  The presence of marine shell at inland cemeteries and chert on the coastal sites suggests that even with the
onset of restricted territories, contacts, and even more formal kinds of exchange, continued between various inland
and coastal groups in south Texas.

The Late Archaic subsistence economy in the Rio Grande Plain area is interpreted as retaining an emphasis on the
acquisition of plant resources.  The specialized roasting hearths, first seen in the Middle Archaic, occur in greater
numbers during the Late Archaic period.  Steele's (1986) suggestion that Late Archaic populations were increasing
their reliance on the exploitation of small animals is also seen as further proof that there was a greater reliance on
plant utilization rather than on large to medium-sized game (Black 1989).  On the coastal margins of the Rio Grande
Delta, the estuary bay sites continue to grow in number with a heavy emphasis on acquiring  shellfish.  The remains
of fish, small mammals, turtles, and alligators also are found in these sites.

4.5.5 Late Prehistoric (A.D. 800-1600)

The Late Prehistoric period is marked by the introduction of new technologies in concert with a continuation of
population growth in the region.  The bow and arrow are introduced throughout south Texas sometime after A.D.
800 but before A.D. 1200 (Black 1989b).  With the onset of the bow and arrow, and perhaps more importantly, the
introduction of ceramics, old subsistence practices of the Archaic disappear from the archeological record.

Bone-tempered pottery appears at inland sites sometime before A.D. 1000 (Hall et al. 1986) and is associated with
the Austin (ca. A.D. 800-1350) and Toyah (A.D. 1350-1528) horizons (Black 1986, 1989).  In the coastal bend area,
just north of the Rio Grande Delta, pottery is associated with the Rockport complex, which dates between A.D. 1000
and 1200, and is dominated by fine, sandy paste wares (Black 1986, 1989b).  While these two ceramic complexes
are clearly distinct from one another, there are some similarities between them to indicate consistent contact between
inland and coastal groups (Black 1986; Hall et al. 1986).  In the Rio Grande Delta area, another Late Prehistoric
coastal manifestation with fewer ceramics appears sometime after A.D. 1000 and is designated as
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Figure 20.
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Figure 21.
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the Brownsville complex.   Like the members of other culture groups, people associated with the Brownsville
complex have contacts with other groups along the coastal and inland areas, as well as with groups outside the study
area.

4.5.5.1 The Austin and Toyah Horizons

As mentioned above, the inland occupations of the Late Prehistoric period are divided into two horizons, the Austin
and the Toyah (Black 1989; Jelks 1962).  These two horizons are nearly identical in both central Texas and the
interior portion of south Texas.  The Austin phase is distinguished by the appearance of an expanding-stem arrow
point called the Scallorn (Figure 21).  In addition to Scallorn points, the artifact assemblage includes Friday bifaces
(mostly in central Texas), scrapers, unifaces, grinding stones, painted stones, ulna flakers, bone awls and beads,
marine shell beads and pendants, and some bone-tempered ceramics.  Basin-shaped hearths are also present.
Burials, isolated and in cemeteries, associated with the Austin horizon consist of noncremated flexed or semiflexed,
and cremated interments usually associated with habitation sites (Prewitt 1981).

It appears that the Austin horizon started several hundred years earlier in central Texas and then spread further into
south Texas as a result of either population movements or the transference of culture traits (Black 1989b).  Although
the subsistence economy was still heavily dependent on gathering a variety of plant foods, hunting seems to have
increased in importance during the Austin horizon in both regions, as indicated by an increased ratio of projectile
points to other tools, and by an increased frequency of deer bones (Black 1989; Prewitt 1981).

The Toyah horizon is characterized by contracting stem arrow points called Perdiz points (see Figure 21), as well as
an increase in the amount of bone-tempered ceramics in association with small endscrapers, and diamond-shaped,
beveled knives (Prewitt 1981).  Overall, there appears to have been a dramatic shift in the economy towards a
greater emphasis on the procurement of large mammals associated with the Toyah horizon, which coincided with the
influx of bison in both central and south Texas (Dillehay 1974).  Like the Austin, the Toyah horizon seems to begin
a little earlier in central Texas and then spreads further south into the interior portion of south Texas (Black 1989).
Hunting, especially of bison, attained equal or greater importance compared to gathering.  This is reflected in the
lithic tool assemblage which seems to have been oriented toward the butchering of large ungulates (Prewitt 1981).
However, in south Texas, faunal data from sites such as Panther Springs Creek (41BX228) (Black and McGraw
1985) indicates that deer continued to be the most important meat resource there.

4.5.5.2 The Rockport Complex

On the coast, the Rockport complex is found in a 20-25 mile wide corridor from Baffin Bay, south of Corpus
Christi, to the mouth of the Colorado River, in eastern Matagorda Bay.  One of the defining characteristics of the
Rockport complex are the ceramics known as Rockport ware.  As mentioned above, these ceramics are primarily
fine, sandy paste wares with asphaltum used for decoration and/or mending.  The presence of some bone-tempered
wares and inland chert artifacts at Rockport sites indicates that contact with the inland areas was a common
occurrence (Black 1986, 1989).

Arrow points and other lithics appear to be from a similar tool kit as those of the inland sites.  There is, however, a
core-blade technology along the coast that does not appear to extend inland (Hester and Shafer 1975).  The absence
of a blade making technology at inland sites appears to indicate that this manufacturing process, perhaps known in
preceramic times, was unique to the Late Prehistoric Coastal adaptation.  The suggested purpose of this blade
technology was to provide the most cost effective use of the scarce and presumably expensive imported chert.

Shell middens do not occur during the Rockport complex (Hester 1989a); however, shellfish, in addition to fish,
landsnails, and terrestrial mammals, such as deer, bison, rabbits, and birds, are present at Rockport sites.  Clearly,
the entire range of available resources were being utilized.

4.5.5.3 The Brownsville Complex

South of the Rockport complex, in the area of the Rio Grande Delta, exists the Brownsville complex.  The dominant
component of the Brownsville complex seems to have been that of a shell tool and ornament industry (Prewitt 1974)
and shell tools are the predominant artifacts.  These include clam shell scrapers, various implements made from
conch shells, and shell ornaments made from a number of types including conch, Oliva and Marginella shells.  Not
surprisingly, these species were also used for food.  Additional food items include saltwater and freshwater drum
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and possibly some deer.

The lithic artifacts found at Brownsville sites include specialized scrapers and drills that apparently were used in the
manufacture of shell artifacts and ornaments.  Arrow points (see Figure 21) are represented by triangular types (i.e.
Fresno, Matamoros, Cameron, and Starr) which were used into Protohistoric or contact Historic times as evidenced
by the presence of Brownsville triangular points made on pieces of glass (Prewitt 1974).  The presence of Rockport
complex ceramics and inland chert at Brownsville sites may indicate a trade network with areas to the north and
south or may indicate a groups's ability to exploit resources.  Evidence of trade with areas to the north and south can
be seen in the presence of Rockport complex ceramics and inland chert at Brownsville sites.  Brownsville arrow
points and shell ornaments are found at inland sites, as well.  Evidence of trade with possibly the Huastec and other
Mexican groups can be seen in the presence of Huastecan pottery and jadeite ornaments in Brownsville burials
(Hester et al. 1969; Mason 1935).

4.5.6 Protohistoric Period (ca. A.D. 1519-1703)

The Protohistoric period begins with the travels and reports of various European expeditions and unorganized
wanderings (Fox 1983; Salinas 1990).  Alvarez de Pineda was the first of these explorers with a seaboard
exploration of the Texas coastline in 1519 (Fox 1989).  Soon after, Cabeza de Vaca and others of the Navarez
expedition wandered across both the coastal and interior parts of south Texas between 1528 and 1537.

The resulting syntheses of these and other journeys have been studied and commented on by a number of scholars
(Fox 1983; Hester 1989b, 1989c; Salinas 1990). The semi-ethnographic view that they provide of the native
inhabitants in the region of south Texas is both compelling and, at the same time, incomplete.  The basic picture
provided by these reports is a confirmation of the archeological vista seen in excavations of Late Prehistoric sites.
For example, the population density found for productive resource areas was observed to have been very high during
Protohistoric times.  Productive resource areas were populated by numbers of small groups of mobile hunter-
gatherers (Salinas 1990).  As Hester (1989b) notes, these groups seemed to have had defined territories through
which they made seasonal rounds.  Boundary maintenance, at least during the Protohistoric period, was not strictly
enforced, as described by Cabeza de Vaca in 1528.  It is impossible to know, however, if boundary maintenance was
more of an issue in areas with poorer resources, larger populations, or during times of climatic stress.  Trade and
interaction between groups was commonplace and groups would congregate together during specific times at
specific places for events such as the prickly pear harvest.  Presumably, this behavior also would have existed for
other areas and associated groups during times of acorn, pinon, and pecan harvests. Sites of this period would be
indistinguishable from those of the Late Prehistoric period with the exception of European goods, which would
indicate contact or trade with the early Spanish explorers, or more indirect encounters through scavenging
abandoned camps and/or shipwrecks.

4.6 Historic Overview

4.6.1 Spanish Colonial Period (ca. 1703-1821)

The principal means of initial Spanish colonization in the New World was the mission system.  The mission system
was a device of policy that took non-Christian peoples, and through various processes of religious indoctrinations
and social training, converted them to Christianity. Eventually, at least in theory, this process was to convert the
mission territory into a self-sufficient, taxable Catholic parish within the Spanish Empire of the New World (Fox
1989).

In order to accomplish this task, the missions were composed of:

...a church and sacristy, a convent, shops for spinners, weavers, tailors, carpenters, blacksmiths, and other
necessary trade, and a granary.  The Native American quarters were domestic units for individual families.
Miscellaneous structures provided storage for tools and equipment.  Outside the compound were lime kilns,
grist mills, and other extractive industrial units, as well as extensive irrigated fields for growing the crops
that sustained the mission population.  Water for the various mission operations and for household use was
provided by a system of irrigation ditches or acequias.  [Fox 1989]

In addition to the mission, there were mission ranches that were located in the surrounding countryside.  These
ranches supplied the livestock needed for the mission.  Due to their possible placement in hostile, or at best,
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unfriendly territory (i.e., raiding Comanche bands), the mission ranches were often walled and fortified.  In the great
majority of the ranches, the Native Americans tended to the daily running of the livestock operation while the
Franciscans visited occasionally (Fox 1989).

The presidio was a walled military compound with a contingent of soldiers and a commander who could be attached
to missions in areas of extreme hostility.  The presidio was comprised of a church, guard house, powder magazine,
housing for soldiers, and a stable area for the maintenance of horses.  The purpose of the presidio was to guard the
mission and frontier from attack by hostile Native Americans, and in the case of the early Texas missions, possible
attacks from either the French or English (Fox 1989).  The presidios also supplied troops to the outlying missions for
the security of both the missionaries and the Native Americans.

The introduction of a formal, settled Spanish presence in the study area began with the establishment of
unauthorized mission settlements in the immediate area of the Rio Grande Plain (Fox 1983).  The hostile nature of
the area soon showed that more force was necessary, if the missions were to succeed.  In response to this need, the
presidio San Juan Bautista was established in 1703 (Fox 1983).

The purpose of San Juan Bautista was to provide protection for the missions San Juan Bautista, San Francisco
Solano, and San Bernardo.  Solano was a troubled mission from its inception and it was forced to move several
times, primarily due to lack of water and willing Native American subjects.  In 1718, the entire mission was moved
north where it was renamed San Antonio de Valero, and eventually became known as the Alamo (Eaton 1989).

Other missions were established farther to the southeast along the Rio Grande around the middle of the eighteenth
century.  These missions are San Joaquin del Monte of Reynosa (1750), Divina Pastora de Santillana (1749), San
Agustin de Laredo of Camargo (1749), San Francisco Solano de Ampuero of Revilla (1750), and Purisima
Concepcion of Mier (1767) (Salinas 1990).  No missions were established on the Rio Grande Delta (Salinas 1990).

Of these missions, Divina Pastora de Santillana located at El Tepextle (the site of present day Camargo) only existed
for one year (during 1749-1750) before it was relocated farther southward on the Rio San Juan in the Pilon valley
near the present day city of Montemorelos (Salinas 1990).  The mission structure at Purisma Concepcion of Mier
appears never to have been constructed (Salinas 1990).  San Francisco Solano de Ampuero of Revilla appears never
to have attracted very many, if any, Native Americans for any extended period of time, and it is therefore doubtful
whether it can be considered a functioning mission at all (Salinas 1990).

The period of mission construction along the Rio Grande spurred mass movements of Spanish-speaking people into
the area.  As discussed above, the goal of these missions was to establish an agricultural subsistence and Christian
doctrine for the extant Native American populations of the region.  In order to accomplish this task, architectural
engineers, construction workers, clergymen, the military, and civilian camp followers were all introduced into the
area.

The majority of the missions were situated on the south side of the Rio Grande in order to facilitate easier
communications with the longer established, interior regions of Mexico.  The missions constructed ranches outside
the environs of the immediate locales which attracted populations that continued to also pursue traditional hunter-
gatherer lifestyles in the surrounding countryside (Fox 1983; Hester 1989a).  This being the case, the actual area
influenced by any given mission is by necessity much larger than the physical constructions of the missions
themselves, and there is a good possibility that these mission related sites are also on the northern side of the Rio
Grande and therefore within the JTF-6 Programmatic EIS study area.  As Fox (1989) notes concerning the area of
the Rio Grande Plain, "There are numerous sites that range from houses and compounds to whole towns that must be
studied before all trace is gone.  The archival records are there awaiting the researcher."

4.6.2 Early Anglo-European Settlement (ca. 1822-1845)

By royal decree of the Spanish Crown, the secularization of the northern Mexico and Texas missions began in 1794
but was not completed until 1824 when Mexico achieved its independence from Spain (Almaraz 1979; Weddle
1968).

With the onset of secularization, and then the total loss of support from Spain after Mexican independence, the
support base of the missions collapsed.  Gradually, the missions began to be abandoned and their usable materials
cannibalized and moved to civilian settlements that were appearing near where the missions had once stood (Eaton
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1989).

As a consequence of secularization and independence, the northern territories of Mexico were in danger of
abandonment and depopulation (Fox 1983).  To fill this void, the Mexican government began a program of
colonization in 1824 and 1825 whereby land agents or empresarios could be granted a territory in which to settle
immigrants who would then become Mexican citizens (Fox 1989).  At this time, numerous Anglo-Americans, and
Anglo-Europeans began rapidly moving and settling in Texas, bringing with them their own unique customs,
traditions, and influences.

In the JTF-6 border area, the impact of this colonization was to bring in Anglo-European settlers who practiced
small-scale farming and ranching.  The majority of these small farmers were of Irish and Mexican descent.  There
was also the continuation of the large scale Mexican/Spanish ranching interests that emerged during and
immediately after the mission period (Fox 1989).  In 1836, the Anglo colonists revolted against Mexico and won
their independence within the same year by defeating Santa Anna at San Jacinto.

During the Texas Republic period (1836 to 1846), the Texas Anglo population continued to grow, and tension
between the newly independent Texans and the Mexican government increased, culminating in the Mexican-
American War (1846-1848).  This war began over the annexation of Texas by the United States in 1846, which in
turn, caused a dispute on which river represented the international boundary between Texas and Mexico.  At the
time, the Anglos were claiming the Rio Grande River as the international boundary, while the Mexicans were
claiming the Nueces River.  On behalf of the Texans, President Polk dispatched U.S. troops under the direction of
General Zachary Taylor in 1846 to secure the Rio Grande border.  Taylor landed his forces at Port Isabel and
established Fort Brown on the Rio Grande River across from Matamoros.  The presence of U.S. troops in the Rio
Grande Delta provoked the Mexican government to attack, starting the Mexican-American War.  Beside the
Mexican bombardment of Fort Brown itself, there were two significant battles in the Delta during the war, one being
Palo Alto and the other Resaca de los Palmas (May 8 and May 9, 1846, respectively).  While these battlefields (and
associated encampments) have been briefly investigated (Bond 1979; Hester 1978; Fox 1983), intensive
investigations and/or excavations of the sites have not been carried out.

4.6.3 American Period (1848-present)

After Texas independence and the Mexican-American War, the Anglo-European interests in Texas began to move to
the west and south.  On the south Texas coastal plain, many of the Mexican ranching and other interests retreated
south in the face of anti-Mexican sentiment.  This gap was filled by Anglo-European farmers and ranchers who took
advantage of the large numbers of feral cattle in the region and carried on the tradition of large-scale, export cattle
ranching begun by the Mexicans (Fox 1989).

The responsibility of defending the frontier fell upon the U.S. Army with the annexation of Texas by the United
States in 1846.  A line of forts was established from north central Texas to the Rio Grande and from the mouth of
that river to El Paso, in order to protect settlers from raiding, hostile Native American and Mexican bandits (Fox
1989).  By the 1850s, a second line of forts was built to keep up with the rapidly expanding westward frontier.

Of these frontier forts, Fort Inge has been tested (Nelson 1981), and archeological investigations have been
undertaken at the former site of Fort McIntosh (Fox 1979; Ivey et al. 1977).  Both of these forts are on the National
Register of Historic Places (Steely 1984).  Fort Brown is within the City of Brownsville and is also on the National
Register of Historic Places (Steely 1984; Webb 1952).  Fort Ewell was in southern LaSalle County and was in
operation between 1852 and 1854 (Webb 1952).  The settlement around the fort served as the county seat between
1880 and 1882 (Webb 1952).  At present, there is no information concerning the current status of Fort Ewell or the
surrounding settlement.  Both Fort Clark and Fort Duncan are on the National Register of Historic Places, but
archeological investigations have not been undertaken at these two forts (Hester 1989a; Steely 1984).  Fort Ringgold
was established on the Rio Grande in Starr County in 1848.  It was deactivated in 1944 and portions of the fort were
being used as a school in 1949 (Webb 1952).  No archeological excavations have been carried out at Fort Ringgold
(Hester 1989a) and its present disposition is unknown.

During this early American period, Anglo-American and Anglo-European settlers continued to migrate into Texas in
great numbers.  These people brought with them a variety of farming and ranching techniques which were integrated
into the existing strategies of the south Texas region.  With the influx of more settlers, towns began to grow up at
major road intersections and river crossings.  Small industries, such as potteries, brick kilns, mining operations, and
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grist mills, also began to develop in order to accommodate these new towns and the growing populations.

The Civil War caused an economic retreat and/or a general stagnation of the south Texas coastal region.  The large
slave-based plantation systems which developed in parts of south Texas during the Republic and early American
periods were destroyed by the war and split up into small parcel export farming establishments (Fox 1989).  On the
other hand, large scale ranching continued throughout and after the war.

With the onset of the industrialization of Texas (1865 to the present) came the railroads.  Their arrival made
ranching for export an even more profitable endeavor, and large tracts of land in the western area were sought for
this purpose.  Drought and the onset of the use of barbed wire were disastrous for a large portion of these farmers,
and by 1900, many of the large ranches were cut up and sold to immigrants from the Middle Western states (Fox
1989).

The Rio Grande Valley was permanently changed after the Civil War by the arrival of settlers who implemented
irrigation farming.  That this attempt was overwhelmingly successful is seen in the dominance of irrigation farming
as the major industry of the Rio Grande Valley today.

4.7 Native American Nation

The Kickapoo (Texas) Reservation, located in Maverick County, is the only Native American Nation within the
counties that comprise the Southern Coastal Plain Region.
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III.  GREAT PLAINS PHYSIOGRAPHIC PROVINCE

1.0 Physical Setting

1.1 Location

The study area lies within a 50-mile wide inland corridor of the Great Plains Physiographic Province. This area extends
along the U.S./Mexico International Land Border from Del Rio, Texas to east of Big Bend National Park in Brewster
County for a distance of approximately 253 miles (Figure 22).  A total of nine counties comprise this segment of the
study area (Table 43).

Table 43- List of Counties in the Great Plains Province
(Texas Land Border)

Great Plains

Uvalde *
Kinney *

Val Verde *
Edwards
Sutton
Terrell

Crockett
Brewster *

Pecos

* Part of these counties also occur within the Southern Gulf Coastal Plains Province
* * Part of this county also occurs within the Basin and Range Province
Source:   Shearer Publishing  1988

1.2 Climate

The Great Plains Province consists of two climatic divisions:  Edwards Plateau and Trans-Pecos.  The counties of
Kinney, Uvalde, Val Verde, Edwards, Sutton, and Crockett are in the Edwards Plateau Climatic Division.  The climate
is described as a subtropical steppe with low summer humidity.  This area has a mean annual precipitation of
approximately 25 inches with extremes of 14 inches along the western boundary and 30 inches along the eastern
boundary.  Temperatures are influenced by elevation.  A number of days will exceed 100oF each year, while subzero
temperatures are unusual.  Prevailing winds, averaging 9.9 miles per hour, are southwesterly to southeasterly
throughout the year and are influenced by the Gulf of Mexico.  Relative humidity throughout the day extends from 79
percent in the morning to 44 percent in the afternoon.  Climatological data for counties in the Edwards Plateau Climatic
Division are listed in Table 44.

Terrell, Pecos, and Brewster counties are in the Trans-Pecos Climatic Division.  Climatic characteristics vary
according to location due to the rugged and fragmented terrain of this mountainous region.  The area at lower
elevations, below about 4,000 feet Mean Sea Level (MSL), are in the arid, subtropical zone, while the higher altitude
areas are classified as cool-temperate-humid with warm summers.  Annual rainfall totals are usually below 12 inches
with maximum rainfall occurring in July.  Due to the dryness of the air, the daily temperature range is large, in excess
of 30° at many sites and over 35° in some months.  The air flow, averaging 9.4 miles per hour, is influenced by the
mountains, especially in the winter.  Summer air flow is generally from the south.  Relative humidity ranges from 55
percent in the morning to 27 percent in the afternoon over the day.  Climatological data for counties in the Trans-Pecos
Division are listed in Table 44 (National Fiber Information Center 1987; Kingston 1993).
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Figure 22.  Study Area along the Great Plains Province
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1.3 Geological Resources

1.3.1 Introduction and Physiography

The Central Great Plains typically has a more varied topography which reflects the greater complexity of the
underlying geologic setting, although the differential hardness of the different rock types still plays a significant part
(Figure 23).  The Edwards Plateau area, noted for the extent and quality of its groundwater aquifer system, occupies
approximately the west half of this province.  Its eastern margin, the Balcones escarpment, marks a major change
through the middle of the Central Great Plains.  Large scale landforms to the east of this landmark include rolling hills,
while the lands to the west are flat-topped and steep sided tablelands.  Rivers are far less mature than in the Texas Gulf
Coast, and despite the relatively arid climate, are responsible through erosion for the creation of most of the current
landscape.  The change to the Basin and Range province (e.g., Stockton Plateau) is marked by increasingly steep
mountains and valleys (Ferguson 1986).

Table 44- Climatological Data for Counties in the Climatic Divisions of the Great Plains Province
(Texas Land Border)

Mean Annual
Climatic                    Relative Prevailing
Division/ Temperature (°F)                 Precipitation Humidity    Wind
County Max.   Min.        (inches) (percent) Direction

EDWARDS PLATEAU
Kinney 96 36   21.1      59 S/SW
Uvalde 97 37   24.1      59 SE/N
Val Verde 98 38   17.2      59 S/SW
Edwards                  95 35   23.6      59 S-SE/SW
Sutton 95 32   20.7      59 S/SW
Crockett                               97 31   18.2      59 S-SW/S-SE
TRANS - PECOS
Terrell 93 29   12.8      59 SE/N
Brewster                  89 32   15.7      N/A W/SE
Pecos 95 30   12.2      50 S/S-SE

Legend: N/A =  Not Available
Max. =  Maximum
Min. =  Minimum
F =  Fahrenheit

Source:  National Fibers Information Center 1987; Kingston 1993

1.3.2 Surface Stratigraphy

The surface geology of the Central Great Plains is dominated by Cretaceous rocks, the uppermost system of the
Mesozoic Era .  Cretaceous rocks of the Comanche series were deposited between 70 and 135 million years ago and are
entirely sedimentary in origin. These rocks alternate between limestones, shales, and limy shales (known as marls), in
essentially flat, parallel layers.  Their depositional environment was shallow marine, controlled by a fluctuating
shoreline with the limestones deposited in quieter, cleaner waters farther from shore than the shales and marls.
Landforms and erosional slopes show the difference in rock type hardness with limestone capping hills and plateaus
and shales forming valleys and slopes.  Cretaceous rocks of the Gulf series are interdispersed throughout Kinney, Val
Verde, and Terrell counties.  Rocks of Devonian, Silurian, Ordovician, and Cambrian origin are found only in the far
western section of the province (Pecos and Brewster counties) (Table 45) (Renfro et al. 1973; Sheldon 1979).
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Figure 23.  Geology along the Great Plains Province
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Table 45 - Stratigraphic Chart for the Great Plains Province
(Texas Land Border)

System Series Age (B.P.)
Group and/or

Formation Description
Upper
Cretaceous

Gulfian 100 m.y. to
70 m.y.

Navarro Regularly interbedded sands and
shales found in eastern part of
province

100 m.y. to
70 m.y.

Taylor Marls, limestone, shale and sands

100 m.y. to
70 m.y.

Austin
Eagle Ford

Limestone
Shale and marl

Lower
Cretaceous

Comanchean 135 m.y. to
100 m.y.

Washita and
Fredericksburg

Limestones, marls, and shales
penetrated by local volcanics near
Del Rio and Uvalde

Legend: B.P. =  Before Present
m.y. =  million years

Source:   Renfro et al. 1973; Walker 1979; Barnes 1992

1.3.3 Tectonic Features

The tectonic features of the Central Great Plains are characterized by low, gentle upwarps and downwarps that are not
directly impacted by the faulting to the north associated with the igneous activity in the central uplife area or the
complex tectonism of the Basin and Range to the west.  The escarpments in the northern part of the area (e.g., the edge
of the Edwards Plateau) are a result of the erosional patterns from differential rock hardness rather than from active
tectonic processes (Sheldon 1979; Ewing 1991).

1.3.4 Natural Resources

Natural resources in the Central Great Plains Province are limited to relatively low production levels in both petroleum
(especially gas) and coal.  The activity is primarily  historic but has the potential for local impact to soil and
groundwater from abandoned production operations and waste from both exploration and development phases (Garner
et al. 1979; St. Clair et al 1981).

1.4 Soils

1.4.1 General Soil Associations

The Great Plains consists of undulating to hilly calcareous soils over limestone and limy earths of the Grande Prairie
and Edwards Plateau (Godfrey et al. 1973).  Soil associations in the study area are briefly described below.

Shallow and deep loamy soils with rock outcrops shape the study area with the Lozier-Upton-Rock outcrop soil
association found along the Amistad International Reservoir, the Rio Grande and Pecos Rivers, and inland from Del
Rio in Val Verde County through the southeastern part of Brewster County.  The Ector-Conger-Rock outcrop forms the
interior portion from Uvalde County through the eastern part of Pecos County.  Shallow stony to gravelly clayey and
shallow loamy and deep cracking clayey soils (Tarrant-Kavett-Tobosa) are found in the peripheral areas of Kinney,
Uvalde, and Edwards counties (Godfrey et al. 1973).

1.4.2 Engineering Limitations

The permeability range, flooding/erosion hazard, and limitations to construction for each soil association in the Great
Plains is listed in the Table 46.
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Table 46 - Soil Characteristics for Counties in the Great Plains Province
(Texas Land Border)

Soil Association             Counties             Permeability Range Flood/Erosion Hazard Limitations to Construction

Tarrant-Kavett-Tobosa Uvalde             Very slow/ None/Slight Moderate-very high shrink swell
Kinney moderately slow
Edwards
Sutton

Ector-Conger-Rock outcrop Kinney Moderate None/Slight Very low shrink swell
Edwards
Sutton
Val Verde
Terrell
Crockett
Pecos

Lozier-Upton-Rock outcrop Val Verde Moderate None/Slight Very low-low shrink swell
Terrell
Brewster

Source:  Godfrey et al. 1973; Stevens and Richmond 1976;  Golden et al. 1982
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1.5 Air Quality

1.5.1 Federal, State, Rural, and Wilderness Standards

The State of Texas has adopted the National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) and
subsequent changes to these standards as the State's air quality criteria (Table 5 in section II of this volume).  Primary
standards are established to protect public health while secondary standards provide protection for the public's welfare,
and include wildlife, climate, recreation, transportation, and economic values.  Regulations under the Clean Air Act
Prevention of Significant Deterioration (PSD) provisions (40 CFR Part 52 - PSD of Air Quality) were enacted in order
to maintain or improve the existing air quality in all Intrastate Air Quality Control Regions (IAQCRs) and National
Rural and Wilderness Areas.  None of the areas in the Texas Great Plains Province were found to be reported as in
non-attainment of NAAQS.

1.5.2 Air Quality Control Regions

The nine counties of the study area fall into three Air Quality Control Regions (AQCRs) established by the USEPA for
air quality planning purposes (40 CFR Part 81).  The county region assignments and their respective TNRCC
designations are shown in Figure 24 and listed in Table 47.

Table 47- County Assignments to Federal and State Air Quality Control Regions Designations in the Great Plains
Province

(Texas Land Border)

County USEPA Air Quality Control Region TNRCC
Region

Brewster El Paso-Las Cruces-Alamagordo 6

Crockett Midland-Odessa-San Angelo 8

Edwards Metropolitan San Antonio 13

Kinney Metropolitan San Antonio 16

Pecos Midland-Odessa-San Angelo 7

Sutton Midland-Odessa-San Angelo 8

Terrell Midland-Odessa-San Angelo 7

Uvalde Metropolitan San Antonio 13

Val Verde Metropolitan San Antonio 16

Legend: USEPA =  U.S. Environmental Protection Agency, TNRCC =  Texas Natural Resource Conservation Commission
AQCR =  Air Quality Control Region

Source:  40 CFR Part 81(July 1997); TNRCC 1998

1.5.3 Potential Sources of Air Pollution

The airshed along the Texas Land Border encompasses a largely rural, undeveloped area.  The air quality is generally
good, except for occasional windblown dust.  No major urban areas are present within the Great Plains Province
counties and no substantial urban/industrial air pollution would be expected as in the larger "sister cities" such as El
Paso - Ciudad Juarez (USEPA 1992a).
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Figure 24.  Federal Mandatory Class I Area along the Great Plains Province
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In addition, there are a number of anthropogenic (man-made) sources of air contaminants that affect the air quality of
the study area.  These include industrial emissions, mobile (vehicular) emissions, area source emissions (e.g., emissions
from numerous residences and small commercial establishments in an urban setting), dust resulting from wind erosion
of agricultural lands, and pollutants transported into the study area on winds blowing from major urban/industrial areas
outside the study area.

Pollutant emissions estimates for industrial sources operating within the nine counties are relatively low (Table 48).
Only Val Verde County in the nine county area reported emissions of toxic air pollutants for 1996 (Table 49 as
required under the USEPA's Toxic Release Inventory (TRI) : USEPA Toxic Release Inventory System [TRIS] 1998).
Total toxic emissions from these facilities were about 125,412.  These data represent only those emissions from certain
kinds of industrial sources required under Section 313 of the Superfund Amendments and Reauthorization Act (SARA)
of 1986.  They do not include toxic substances emitted from mobile sources or area sources (e.g., open burning).

Table 48- County Emissions Summary for Selected Air Pollutants in the Great Plains Province
(Texas Land Border)

Selected Air Pollutants (Tons/Year)
County SO2 TSP NOx CO VOC Pb

Brewster      
Crockett 3,025     
Edwards      
Kinney      
Pecos 10,194  7,504  1,769 
Sutton   115   
Terrell   665   
Uvalde  548    
Val Verde      
Totals 13,219 548 8,284  1,769 

Source: USEPA - AIRSWeb Source Count Report, 1997 Data
Legend: SO2 =   Sulfur Dioxide; CO =  Carbon Monoxide; TSP =   Total Suspended Particulates; VOC =  Volatile Organic Compound, NO2  =

Nitrogen Dioxide; Pb =  Lead,  = None Reported

Table 49 - TRI Total Air Toxics Emissions by County for 1996 in the Great Plains Province
(Texas Land Border)

County Fugitive Air
(lbs)

Stack Air
(lbs)

Total Air
Releases (lbs)

Brewster NR NR NA
Crockett NR NR NA
Edwards NR NR NA
Kinney NR NR NA
Pecos NR NR NA
Sutton NR NR NA
Terrell NR NR NA
Uvalde NR NR NA
Val Verde 11,583 113,829 125,412

Legend: lbs. =  pounds; TRI =  Toxic Release Inventory; NR = none reported; NA = not applicable
Source: USEPA Toxic Release Inventory System [TRIS] 1998
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Transport of pollutants, especially fine particulates, into the study area contributes periodically to air quality
degradation.  Malm et al. (1990) performed air parcel trajectory analyses and filter analyses from samplers in U.S.
National Park Service areas near the border.  They reported that during some periods of poor visibility in areas such as
Big Bend National Park, sources as far away as Monterrey, Mexico and the Texas Gulf Coast may significantly
contribute to the degradation in visibility.

1.5.4 Ambient Air Quality Monitoring/Status

There are no known established air quality monitoring network stations to be present in the nine county study area
(USEPA 1991a).  The USEPA's Air Quality Atlas (USEPA 1992c) shows no NAMS (National Air Monitoring
Stations) or SLAMS (State/Local Air Monitoring Stations) located in the study area.

1.5.5 Attainment Status

The air quality within the Great Plains Province of the study area is generally good.  All nine counties are designated
as in attainment or unclassified for the criteria pollutants (USEPA 1998).  Unclassified means that it can generally
be concluded that concentrations of the criteria pollutants fall below the applicable NAAQS (see Table 5)
established for the protection of public health.

1.5.6 Abatement Measures

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the development of the U.S.- Mexico Border Environmental Agreement.  This agreement, which was
signed in October 1989, details the primary objectives of common border environmental cooperation; establishes a
mechanism for additional agreements, annexes, and technical actions; and provides for regular high-level meetings and
special technical meetings to further promote and encourage environmental cooperation between the two countries
(USEPA 1992d, USEPA and SEDUE 1992).  As part of the agreement efforts, an "Integrated Environmental Plan for
the Mexican - U.S. Border Area" (First Stage, 1992-1994) was completed (USEPA and SEDUE 1992).  This plan
focuses on air quality problems of the larger "sister cities" (i.e., El Paso - Ciudad Juarez) and only marginally addresses
the nine counties of the study area.  The plan proposes no significant air quality planning requirements for the study
area.

1.6 Water Quality and Supply

1.6.1 Surface Water

1.6.1.1 Major River Basins and Reservoirs

Surface water in the Great Plains of Texas is predominantly located in the Rio Grande basin which includes the
International Amistad Reservoir, and portions of the Devils and Pecos Rivers (Figure 25).  The International Amistad
Reservoir with a surface area of 64,900 acres provides water conservation storage (3,383,900 acre-feet) and flood
control in Val Verde County (Woodward 1986; Kingston 1993).

1.6.1.2 Water Quality Standards

The Texas Surface Water Quality Standards (TSWQS) adopted by the TNRCC on March 19, 1997 are applicable to
the Texas Great Plains region and an overview of their development and implementation is described in section II,
paragraph 1.6.1.2 of this volume.  The development and implementation of "total maximum daily loads" (TMDL) in
watersheds will be used to measure the amount of pollution a water body can receive and still meet surface water
quality standards for its designated uses.  TMDLs will be developed and implemented for impaired water bodies in
which standards are exceeded for specific pollutants.  The time frame for completing this initiative
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Figure 25.  Major River Basins in the Great Plains Province
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in the Rio Grande and Southern Gulf Coastal basins is by the end of year 1999.  Table 50 lists the classified
segments and their recent water quality status within the Texas Great Plains study area.  Table 51 lists these
classified segments and the status of the designated uses they support.  Surface water balance estimates for the entire
Texas land border region are listed in Table 17 in Section II of this volume.

1.6.1.3 Water Quality Monitoring Stations

The TNRCC, through its Surface Water Quality Monitoring (SWQM) program collects water quality data from as
many as 48 listed monitoring stations in the Texas Great Plains province (Figure 25 and Table 52)  A listing of these
SWQM stations by individual identification number, type, and location is provided in Appendix B.  The major types
of surface water monitoring at these stations include toxic substance, Toxicology Data Network (TOXNET),
ecoregion, and biological.  The type of sampling and analyses performed for a given monitoring station depends
upon the designated uses of the segment, the types of contamination that a segment is likely to receive, or other
specified indicators.  Additional monitoring of water quality and hydrologic parameters is also conducted by the
U.S. Geological Survey (USGS) within various river basins in the study area.  The International Boundary Water
Commission (IBWC) also performs monitoring, predominantly within the Rio Grande river basin (IBWC 1989,
1992; Buckner and Shelby 1990a, 1990b, 1990c;TNRCC 1996[SFR-50]).  The IBWC, in accordance to the 1944
Water Treaty, is an international body composed of a U.S. Commissioner and a Mexican Commissioner each
appointed by the president of his respective country.  These commissioners and their staff, headquartered in El Paso,
Texas, and Ciudad Juarez, Chihuahua, respectively, provides the U.S. and Mexico with a binational institution that
enables application of the various boundary and water treaties and other agreements by technical experts along the
U.S/Mexico boundary (IBWC 1993).

1.6.1.4 Major Excursions and Potential Sources

Water quality assessments for the Rio Grande hydrologic region indicated the major causes of stream/riverine non-
attainment included fecal coliform bacteria, organic enrichment/dissolved oxygen, nutrients, salinity/total dissolved
solids/chloride, and toxics (including pesticides, metals, and priority organics).  The relative contribution from sources
to the non-attainment are municipal and industrial point sources, non-point sources, natural, and unknown.  Table 51
lists surface water segments for the study area with their designated uses status and water quality criteria from the State
of Texas Water Quality Inventory, 1996, (TNRCC 1997 [SFR-50]).

Another source of potential pollution is untreated or partially treated wastewater discharges.  In some regions of the
Border Area, namely where waters which cross the border or flow into rivers that form the international boundary
between Mexico and the U.S., have unsanitary conditions due to inadequate treatment or collection facilities.  Within
the study area, the sister cities of Acuna/Del Rio is considered as a possible contributor of waste discharges into the Rio
Grande.

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the adoption of the U.S.-Mexico Border Environmental Agreement, which was signed in October,
1989.  This agreement details the primary objectives of common border environmental cooperation; establishes a
mechanism for additional agreements, annexes, and technical actions; and provides for regular high-level meetings and
special technical meetings to further promote and encourage environmental cooperation between the two countries
(USEPA and SEDUE 1992).  As part of the Agreement efforts, an "Integrated Environmental Plan for the Mexican -
U.S. Border Area (First Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The surface water
implementation plans in this document call for a number of measures (i.e., collection, treatment, and disposal facilities)
which should result in improved water quality along the U.S.- Mexico border (USEPA 1992d).

Within the surface water basin of the study area, the Devils River showed no significant water quality problems.  The
International Amistad Reservoir is characterized as having excellent water quality (TNRCC 1997).
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Table 50- Description of Surface Water Basins and Water Quality, Texas Great Plains Province
 (Texas Land Border)

Pollutants Sources of PollutionBasin/Drainage Name
Associated County/City

Segment
No.

Segment
Length
(miles)

Low
O2

High
P

High
S

High
N

Coli-
forms

High
TDS

High
Clor.

Toxic
Waste

Chloro
-phyll

Dom
WW 2

Indus
WW 2

Agri.
WW 2

Non-
point

International Amistad Reservoir -
Val Verde Co.

2305 75

Rio Grande above Amistad
Reservoir - Val Verde, Terrell,
Brewster Co.

2306 313 X As,
Ba, Se,
DDE

X (8) X (1) X (1)

Devils River - Val Verde Co. 2309 67 X X (5)
Lower Pecos River - Val Verde
Co.

2310 89 X X X

San Felipe Creek - Val Verde Co.,
Del Rio

2313 9 X X

The symbol X indicates that this segment or a portion of this segment has been found to contain elevated levels of the indicated pollutant or accommodates the indicated pollutant sources.
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Numbers in parenthesis (n) indicate number of permitted outfalls for this segment
Key to abbreviations: O2 - dissolved oxygen, P - phosphorous compounds, S - sulfur compounds, N - nitrogen compounds, Coliforms - fecal coliform bacteria, TDS - total dissolved solids, Clor . - chlorinated

compounds, Toxic Waste - heavy metals or toxic organic compounds, Chlorophyll  - chlorophyll α, Dom WW - domestic wastewater outfalls, Indus WW - industrial wastewater outfalls, Agri . -
agricultural waste discharge, Non-point - non-point sources of wastewater,

Key to Toxic Wastes: As - arsenic, Ba - barium, Se - selenium,  DDE -
(From State of Texas Water Quality Inventory, 1996)
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Table 51 -  Surface Water Basins Designated Water Uses and Quality Criteria, 1996, Texas Great Plains Province
(Texas Land Border)

Designated Use Support Criteria
Basin/Drainage Name

Associated County/City
Segment No.

Contact
Recreat

ion

Public
Water
Supply

Oyster
Waters

Fish
Consu
mption

Cl-1
(mg/L)

SO4-2
(mg/L)

TDS
(mg/L)

Dissolv
ed

Oxygen
(mg/L)

PH
Range
(SU)

Fecal
Colifor

m
#/100m

l

Temper
ature
(ºF)

International Amistad
Reservoir - Val Verde Co.

2305 S S NA S 150 270 800 5.0 6.5-9.0 200 88

Rio Grande above Amistad
Reservoir - Val Verde, Terrell,
Brewster Co.

2306 S S NA S 300 570 1,550 5.0 6.5-9.0 200 93

Devils River - Val Verde Co.
2309 S S NA S 30 20 300 6.0 6.5-9.0 200 90

Lower Pecos River - Val Verde
Co. 2310 S S NA S 1,000 500 3,000 5.0 6.5-9.0 200 92

San Felipe Creek - Val Verde
Co., Del Rio 2313 S S NA S 25 30 500 5.0 6.5-9.0 200 90

Key: S - segment water quality supports this designated use; NS - segment water quality does not support this use; NA - this use is not naturally supported by this segment
Cl-1 - chloride; SO4

-2 - sulfate; TDS - total dissolved solids; D.O. - dissolved oxygen;
(From State of Texas Water Quality Inventory, 1996)
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Table 52- Surface Water Quality Monitoring Stations, Southern Gulf Coastal Province
(Texas Land Border )

Segment Id. No. of Monitoring Sta.
2305 16
2306 11

2309 4

2310 13

2313 4

Total Stations: 48

1.6.1.5 Surface Water Uses and Yields

The major uses of water are municipal (public and domestic), manufacturing (industrial), steam-electric power, mining
(e.g., recovery of crude petroleum), irrigation, and livestock.  Surface water balance estimates for the entire Texas land
border region are listed in Table 17 in Section II of this volume.

1.6.2 Groundwater

1.6.2.1 Major Aquifers

Seven major aquifers collectively supply most of the groundwater used in Texas.   The two main aquifers are the
Edwards (Balcones Fault Zone) and Edwards-Trinity (Plateau) systems (Figure 26).  The Edwards aquifer system is a
very productive aquifer consisting of limestone, dolomite, and marl and is extensively faulted, fractured, and
cavernous. Some of the largest springs (e.g., San Felipe) in the state result from the discharge of water from the aquifer.
This confined/unconfined system ranges in depth from 100-1,000 feet but may extend to depths of more than 2,500
feet.  Yields of large-capacity wells range from 400-1,200 gallons per minute with maximum yields exceeding 16,000
gallons per minute.

The Edwards-Trinity aquifer consists of sandstone, sand, and clay in the lower part and limestone, dolomite, and marl
in the upper part.  Springflow from the aquifer sustains much of the base flow of many streams that cross the outcrop.
This flow recharges the Edwards aquifer in reaches downstream.  The confined/unconfined system ranges in depth
from 150-300 feet but may extend to depths of more than 800 feet.  Yields of large-capacity wells range from 50-200
gallons per minute with maximum yields exceeding 3,000 gallons per minute (TNRCC 1997).

1.6.2.2 Groundwater Quality

Groundwater is the primary source of drinking water in the study area.  In 1988, the Texas Department of Health
established maximum acceptable concentration levels for inorganic and organic constituents for drinking water (see
Table 18).  This complies with the requirements of P.L. 93-523, the Federal "Safe Drinking Water Act," and the
"Interim Primary Drinking Water Regulations" promulgated by the USEPA.  The maximum contaminant level for a
pollutant that is allowed in drinking water is the established maximum limit for that contaminant that causes no adverse
effects on human health.  Secondary levels, based on aesthetic reasons, i.e., taste, color, odor, staining, and scaling, are
the recommended limits, except for water systems not in existence as of the effective date for that standard (From Title
30 TAC, Environmental Quality Part I. Texas Natural Resource Conservation Commission Chapter 290. Water
Hygiene Subchapter F).
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Figure 26.  Major Groundwater Aquifers along the Great Plains Province.

- Edwards-Trinity (Plateau) Aquifer

- Study Area

- County, State Boundaries

∨            - Cities, Population Centers

LEGEND

Val Verde Co.

Source: TWDB 1997



Volume 2 - Texas Land Border
DRAFT

III-17

The EPA describes the initial development of the basic assumptions and methodology for evaluating the vulnerability
of groundwater resources.  This system has been utilized by the TNRCC to produce maps with color-coded areas
delineating varying degrees of potential impact to groundwater throughout the State of Texas.  These maps were used
to summarize groundwater pollution potential by county in the study area.  The DRASTIC methodology evaluates
seven measurable parameters, or factors, for each hydrogeologic setting summarized as follows:

D - Depth to water
R - Annual net recharge of water which reaches the aquifer
A - Aquifer media-the geologic material of which the aquifer is composed
S - The soil media or sedimentary material and its thickness
T - Topographic relief, expressed as percent slope
I  - Impact of the vadose zone material (near surface soil)
C - Hydraulic conductivity, a measure of the aquifers' ability to transmit water or other fluids

These factors are combined in determining an index for ground water pollution potential.  Each factor is given a rating
from 1 to 10.  Each DRASTIC parameter is assigned a weight ranging from 1 to 5.  The weighting represents an
attempt to define the relative importance of each factor in its ability to affect pollution transport to and within the
aquifer.  Each parameter rating is multiplied by the weighting to arrive at a value for the parameter.  These values are
then summed to arrive at the DRASTIC index number that represents a relative measure of the ground water pollution
potential of each hydrogeologic setting.  Table 53 is a summary of DRASTIC analyses for the Texas Gulf Coastal
areas.  In general, this region is moderately to highly susceptible to groundwater contamination due to the combination
of factors described by the DRASTIC indices.

Table 53- Groundwater Pollution Potential Based on DRASTIC Indices, Texas Great Plains Province
(Texas Land Border)

County General Description of Conditions
Brewster Low to moderately high groundwater pollution potential
Crockett High groundwater pollution potential
Edwards Moderately high groundwater pollution potential
Kinney Low to moderate groundwater pollution potential
Pecos High groundwater pollution potential
Sutton Moderately high groundwater pollution potential
Terrell Low to moderate groundwater pollution potential
Uvalde Moderately high groundwater pollution potential
Val Verde Moderate groundwater pollution potential

Source: TNRCC 1999

1.6.2.3 Potential Sources of Contamination

Groundwater assessments within the study area of the Edwards and Edwards-Trinity aquifers indicate that the common
sources for potential contamination include the following: Edwards - (1) increased chloride/sulfate concentrations that
exceed Secondary Drinking Water Standards; (2) higher levels of total dissolved solids with levels exceeding 10,000
mg/l; and (3) natural/man-made low levels of nitrate (0-20 percent), except in the counties of Kinney and Uvalde (21-
40 percent), and fluoride (0-3 percent), except in Uvalde County (4-10 percent) that continually exceed the Federal
drinking water standards; and Edwards-Trinity - (1) increased chloride/sulfate concentrations that exceed Secondary
Drinking Water Standards; (2) higher levels of total dissolved solids with levels exceeding 3,000 mg/l (e.g., Kinney
County); and (3) natural/man-made low levels of nitrate (0-20 percent), except in the counties of Kinney, Uvalde, Val
Verde, Terrell, Pecos, and Brewster (21-40 percent), and fluoride (0-3 percent) that continually exceed the Federal
drinking water standards.  Additional sources of potential contaminants by aquifer/surface water basin in the study area
are listed in Table 54 (Strause 1988; TWC 1989, 1992a).

Another potential source of pollution is untreated or partially untreated wastewater and industrial wastes which may
pose a risk to transboundary groundwater.  In some regions of the Border Area, namely where waters which cross the
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border or flow into rivers that form the international boundary between Mexico and the U.S., have inadequate
management and treatment facilities for wastewater and industrial/hazardous wastes.  Within the study area, the sister
cities of Acuna/Del Rio is considered as possible contributor of waste discharges into the Rio Grande.

As part of the 1989 Agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area (First
Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The groundwater implementation plans in this
document call for a number of measures (i.e., collection, treatment, storage or disposal facilities) which should result in
improved groundwater quality along the U.S.- Mexico border (USEPA 1992d).

1.6.2.4 Groundwater Uses and Yields

Groundwater uses designated by the TWC and projected groundwater yields for the year 2000 within each of the
aquifers and associated surface water basin are listed in Table 55 (Texas Department of Water Resources 1984; TWC
1992a).

1.7 Noise

1.7.1 General Noise Criteria

Noise is one of the major concerns associated with construction-related activities.  There are three common
classifications of noise: (1) general audible noise that is heard by humans; (2) special noise, such as sonic booms and
artillery blasts that can have a sound pressure of shock component; and (3) noise-induced vibration also typically
caused by sonic booms and artillery blasts involving noise levels that can cause physical movement (i.e., vibration) and
even possible damage to natural and man-made structures such as geologic faults, buildings, and cultural resource
structures.  Most noise sources will fall within the audible noise classification because of the rural nature of the
majority of the study area.

Audible noise typically is measured in A-weighted sound levels expressed in decibels (dBA).  The A-scale de-
emphasizes the low- and high-frequency portions of the sound spectrum and provides an approximation of the response
of the average human ear.  On the A-scale, zero dBA represents the average least perceptible sound (gentle breathing)
and 140 dBA represents the intensity at which the eardrum may rupture (jet engine at open throttle) (National Research
Council 1977).

Since the proposed activities primarily involve construction-related and operational activities that are not capable of
attaining the speed of sound and thus are incapable of causing special noises, all noise levels discussed herein will be
measured on the A-scale (dBA).  Based on Figure 9 and Table 22, normal noise levels in the study area would range
from a low of 35 decibels (dB) over the majority of the corridor to a high of less than 60 dB near any rural community.
Noise levels would increase in proximity to Del Rio due to vehicular traffic, commercial airlines, and major
construction activities.  Noise levels in these areas could range above 90 dB (Wyle Research Corporation 1992).
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Table 54 - Groundwater Quality Problem Areas within the Aquifers/Surface Water Basin of the Great Plains Province
(Texas Land Border)

Aquifers/
Surface Water Basin Pollutants Source of Pollution County

EDWARDS
Rio Grande Nitrogen, phosphates, salts Feedlots/animal wastes Uvalde

and infectious agents

EDWARDS/TRINITY
Rio Grande Suspended solids, nitrates, Sewage disposal wells (septic systems) Edwards

chlorides, sulfates, sodium,
calcium, and fecal coliform

Source:     TWC 1989, 1992a

Table 55 - Groundwater Yields and Uses within the Aquifers/Surface Water Basin of the Great Plains Province
(Texas Land Border)

Aquifers/              Yields (thousands acre feet/year) and Uses
Surface Water
Basin     Counties Municipal Manufacturing Power GenerationMining Irrigation Livestock

EDWARDS AND
  EDWARDS-TRINITY
     Rio Grande     Uvalde 60.0 0.6 30.4 42.9 320.8 15.6

    Kinney
    Edwards
    Val Verde
    Terrell
    Brewster
    Sutton
    Crockett
    Pecos

Source:  Texas Department of Water Resources  1984;  TWC 1992a
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1.8 Land Use

1.8.1 Land Use Classification

Major land uses within the Great Plains Province include agriculture, rangeland, forest, recreation/special use, urban,
and water.  Counties with extensive government land (i.e., National Park Service, U.S. Forest Service, Bureau of Land
Management will be discussed in the section describing county land use.  Specific land uses in each classification is
described below.

Agriculture - Specific land uses within this classification include highly developed croplands,
pasture, small grains, forage crops, hay production, and orchards.  The land may be irrigated or non-
irrigated.  Prime farmland may or may not be included depending on its existing and historical land
use.

Rangeland - Specific land use includes the grazing of cattle, horses, sheep, goats, and other domestic
animals.  This is based on the presence of naturally occurring grasses, grasslike plants and forbs, or
shrubs suitable for grazing and browsing.  This classification includes natural grasslands, savannas,
some wetlands, and other areas with the potential to support certain forb and shrub communities
under prudent and normally accepted land management practices.

Forest - This land use classification is comprised of coniferous and deciduous stands of vegetation.
The forest may or may not be suitable for the commercial harvest of timber.  Tree canopy cover
would usually be over 50 percent.

Recreation/Special Use - This land use classification includes barren land or land with sparse
vegetation cover during most of the year.  Areas of sand dunes or shifting soil would also be
included.  This classification also includes tourist recreation and natural and wildlife management
areas.

Urban - Specific land uses within this classification include residential (single family and multi-
family), industrial, transportation, commercial, educational, medical, recreational, and open space for
environmental protection (floodway, utility easements, and right-of-way) and underdeveloped land
within political boundaries (i.e., cities, towns, villages, etc.).

Water - This land use classification includes naturally occurring and made-made lakes, reservoirs,
bays, rivers, streams, and wetlands.

1.8.2 Existing Land Use

The existing land and water area of each county (U.S. Department of Agriculture 1992) as of 1987, is listed in Table
56.  The land areas (Table 57) for each county are the official land and water area as listed in the Natural Resource
Conservation Service (NRCS - formerly Soil Conservation Service ) State Manual 1560.3 and may differ from other
published sources.

Land uses range from urban centers of commerce (e.g., Del Rio) and areas of agricultural activities to extensive areas
of recreation and wildlife management activities (i.e., Amistad National Recreation Area).

The majority of land use in the Great Plains is rangeland (97 percent), followed by agriculture (two percent), urban
(less than one percent), recreational/special use (less than one percent), and water (less than one percent).  Rangeland
and agriculture combined totaled 99 percent of the total land use within the study area.
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Table 56 - Land and Water Areas by County in the Great Plains Province
(Texas Land Border)

Land Area Percent of Water Area Percent of
County   (Acres) County Land (Acres) County Land

Uvalde 998,300 >99 2,500 <1
Kinney 871,900 >99 700 <1
Val Verde 2,006,600 >99 6,900 <1
Edwards 1,356,500 >99 700 <1
Sutton 930,500 >99 500 <1
Crockett 1,795,900 100  0
Terrell 1,508,200 >99 300 <1
Pecos 3,057,800 >99 400 <1
Brewster   3,253,800 >99    200 <1
Totals 15,779,500 12,200
Source:  U.S. Department of Agriculture 1992

Table 57 - Existing Land Use By County in the Great Plains Province
(Texas Land Border)

Land Use Classification (in thousands of acres) *
 Recreation/

County Agriculture Rangeland Forest Special Use Urban Water Total**

Uvalde 91.3 854.2  40.5 12.3 2.5 1,000.8
Kinney 4.3 860.9  1.1 5.6 0.7 872.6
Val Verde  1,987.8  2.0 16.8 6.9 2,013.5
Edwards  1,348.1  1.1 7.3 0.7 1,357.2
Sutton  909.5  1.0 20.0 0.5 931.0
Terrell  1,500.6  0.6 7.0 0.3 1,508.5
Crockett  1,778.9  5.8 11.2  1,795.9
Brewster  3,147.0  81.6 25.2 0.2 3,254.0
Pecos 146.5  2,873.9    5.7  31.7  0.4  3,058.2
Totals 242.1 15,260.9  139.4 137.1 12.2 15,792.7
Percentage 1.5% 96.6% 0.9% 0.9% 0.01%

*   Federal land area not included
** Area rounded
Source:  U.S. Department of Agriculture 1992

A brief description of existing land use by county is discussed below (Kingston 1993). Large areas of land which are
used for special purposes (recreation) or have special ownership (e.g., Native American) are discussed within the
county description.

1.8.3 Land Use by County

Uvalde County - The major land use is rangeland (87 percent).  Agricultural land (11 percent) is
second with urban land use ranks third (less than one percent). Most rangeland is used for the
production of beef cattle, hogs, sheep, and goats.  Agricultural crops include wheat, corn, oats,
grain sorghum, cotton, and vegetables.  A large percentage of the agricultural land is irrigated.
Tourism and hunting are major secondary land uses of rangeland. Uvalde (population 16,119) is
the county seat and the only urban area.

Kinney County - Rangeland is utilized for the production of cattle, sheep, and goats and comprises
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98 percent of the total land use.   Agriculture comprises less than one percent of the land use.
Important products include cotton, corn, and vegetables.  Tourism is a major commercial activity
with most recreational activities centered around hunting.  Bracketville (population 1,889) is the
county seat and the only urban area.

Val Verde County - Rangeland accounts for 99 percent of the county's total land area, and is
primarily used for the production of sheep, Angora goats, and cattle.  In addition to being a gateway
to Mexico, deer hunting and fishing provide recreational opportunities, on the International Amistad
Reservoir and Seminole Canyon State Historical Park.  Urban areas are the City of Del Rio (county
seat, population 34,495) and Laughlin Air Force Base (population 2,596).

Edwards County - The county is rural with most of the land devoted to rangeland (99 percent) and
the production of Angora goats, sheep, and cattle.  The county is one of the leading centers of goat-
mohair production.  Secondary rangeland use includes hunting, oil and gas production, and tourism.
Hunting, especially for deer, turkey, or fish, is the major recreational activity.  Rock Springs
(population 2,010) is the county seat and the only urban area.

Sutton County - The primary land use is rangeland (98 percent).  The basic uses of the
rangeland are for the production of beef cattle, Angora goats, meat goats, fine wool sheep, and wheat
for grazing.  Hunting is the major recreational activity.  Commercial activities include oil and natural
gas production, agribusiness, tourism, and hunting leases.  Sonora (population 3,018) is the county
seat and the only urban area.

Terrell County - Rangeland comprises 99 percent of the total land area.  The production of sheep,
goats, and beef cattle are the main activities with limited land devoted to agriculture.  Hunting,
especially for white-tail and mule deer, is the major recreational activity.  The lower canyons of the
Rio Grande also provide opportunities for recreational activities.  The primary commercial activity is
ranching with some tourism and increasing natural gas and oil exploration.  Sanderson (population
1,128) is the county seat and the only urban area.

Crockett County - The major land use is rangeland (99 percent) that used for sheep. The production
of Angora goats and beef cattle are the primary rangeland activities.  Secondary uses include limited
oil and gas production, hunting, and other related outdoor activities.  Ozona (population 3,181) is the
county seat and the only urban center of this rural community.

Brewster County - The major land use is rangeland (96 percent).  The production of cattle, sheep,
and goats are the primary rangeland activities.   Small areas of land are irrigated and used for
orchards (pecans and apples).  There is some mining of sand, gravel, and fluorspar.  Some
manufacturing occurs on a limited scale.  Recreation and special uses are also important.  This
county has many tourist attractions including Big Bend National Park, abandoned mining towns,
scenic drives, canyons, mountains, museums, working ranches, summer theaters, hunting, and areas
for rock hounds.  Alpine (population 6,077) is the county seat and the only urban area.

Pecos County - The major land use is rangeland (94 percent).  The production of cattle, sheep, and
goats is the primary use of rangeland.  Agricultural (five percent) crops include cotton, grains,
vegetables, alfalfa, pecans, and grapes.  Oil and gas production are secondary rangeland uses along
with tourism.  Special land use (less than one percent) includes desert and areas such as old Fort
Stockton.  Fort Stockton (population 8,752) is the county seat and the only urban area.

1.8.4 Recreation/Special Land Use Areas

The Great Plains contains numerous recreation/special land use areas.  These land uses vary from national and state
parks to wildlife management refuge areas.  The majority of these special land use areas are outside of highly urbanized
centers.  Table 58 lists the recreational/special land use areas within the 50-mile wide inland corridor (study area) along
the Great Plains Province.  There lands have been established for various recreational purposes but are also utilized for
flood control, scenic, historic, and wildlife management uses.  The natural areas are valued for their aesthetic qualities
and minimum urban development.  The major percentage of the land outside of the urban areas is in private ownership.
The two major government agencies owning land within the study area are the Texas Department of Parks and Wildlife
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(State Parks and Wildlife Management Areas) and the U.S. Department of the Interior, National Park Service (National
Parks and Historic Sites).

Table 58 - Recreation/Special Land Use Areas in the Great Plains Province
(Texas Land Border)

County       Area Acreage (Acres) Ownership

Uvalde Garner State Park 1,420 TPWD
Kinney Las Moros Springs − −

Kickapoo Caverns State Park 6,400  a TPWD
Val Verde San Felipe Spring − −

Amistad National Recreation
Area and Reservoir 67,000 NPS/IBWC
Seminole Canyon SHP 2,173 TPWD
Goodenough Spring − −
Devils River SNA 20,303 TPWD
Dolan Falls Preserve 18,552 TNC
Rio Grande Wild and Scenic River 191.2 miles b NPS

Edwards Kickapoo Caverns State Park 6,400  a TPWD
Devils Sinkhole SNA* 1,802 TPWD

Crockett Fort Lancaster SHP 82 TPWD
Terrell Chandler Independence Creek Preserve 701 TNC/PVT

Rio Grande Wild and Scenic River 191.2 miles b NPS
Brewster Rio Grande Wild and Scenic River 191.2 miles b NPS

*  National Natural Landmark
Legend: TPWD =  Texas Parks and Wildlife Department PVT =  Private

NPS =  National Park Service SNA =  State Natural Area
IBWC =  International Boundary and Water Commission SHP =  State Historical Park
TNC =  The Nature Conservancy

a Total acreage includes area in Kinney and Edwards counties b Total mileage includes area in Val Verde, Terrell, and Brewster counties
Source: Brune 1981; TPWD 1985, 1991a, 1992a; Shearer Publishing 1988; U.S. Department of the Interior 1989; Araujo et al. 1990;

Cummings 1990; Graham 1992; Jones 1993; Kingston 1993; TNC 1993, 1997; USFWS 1997

1.9 Transportation

1.9.1 Roads

The highway system within the Great Plains is not extensively developed (Figure 27).  The study area does not
contain any interstate highways but Interstate 10 is located north of the study area.  The major highway in the area is
U.S. Highway 90 which parallels the Rio Grande.  The other major highways run north from U.S. Highway 90 and
connect with Interstate 10.  These major highways include U.S. Highways 90, 277, 377, and 285.  Minor state
highways include Routes 163 and 349.  Numerous other county and local roads criss-cross the study area.  In
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Figure 27.  Highway System and Legal Ports of Entry along the Great Plains Province
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addition, a large system of dirt roads and jeep trails in various conditions occur along the border area.  Legal ports of
entry within the study area are located in Val Verde County at Del Rio-Ciudad Acuna and Amistad Dam (see Figure
27) (GAO 1991a, 1991b; Rand McNally 1997).

1.9.2 Railroads

The Southern Pacific is the only railroad operating in the study area (Figure 28).  The total length of track is
approximately 270 miles.  The National Railroad Passenger Corporation (AMTRAC) offers passenger service and
connects the cities of San Antonio and El Paso.  The two stations in the study area are located at Del Rio and Sanderson
(Rand McNally 1997).

1.9.3 Airports

Three commercial airports are located in the study area which have regularly scheduled commercial or commuter
flights (Table 59).  Total domestic deplanements and departures at the Rio Grande Valley International Airport form
1991 – 1992 included 508,430 passengers and 6,727 departures.  Laredo International Airport had a total of 98,975
domestic deplanements.  The data for aircraft departures include commercial and commuter flights; personal and
business flights; instructional flights; aerial application flights for crop spraying, aerial photography, and other uses.
Approximately eleven minor, commercial airports are also located within the Southern Gulf Coast Plains (Table 60).
These are small to medium airports which do not conduct regularly scheduled commercial or commuter flights.  Total
domestic deplanements and departures at both McAllen airports included 275,591 passengers and 3,156 departures.
There are three Military airfields present in the study area (Table 61)(U.S. Department of Commerce 1998a, 1998b;
Kingston 1993).

Table 59 – Commercial Airports in the Southern Gulf Coastal Plains Providence
(Texas Land Border)

County City Airport
Cameron Harlingen Rio Grande Valley International
Cameron Brownsville Brownsville South Padre Island

International
Webb Laredo Laredo International
Source: U.S. Department of Commerce 1998a, 1998c

Table 60 – Minor Commercial Airports in the Southern Gulf Coastal Plains Providence
(Texas Land Border)

County City Airport
Hidalgo McAllen Miller International
Hildago Faysville Edinburg International
Cameron Bayview Port Isabel / Cameron County
Jim Hogg Hebbronville Jim Hogg County
Zapata Zapata Zapata County
Starr Rio Grande City Starr County
Uvalde Uvalde Garner
LaSalle Cotulla Cotulla / LaSalle County
Dimmit Carrizo Springs Dimmit County
Maverick Eagle Pass Maverick County
Val Verde Del Rio Del Rio International
Source: U.S. Department of Commerce 1998a, 1998c
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Figure 28.  Railroad System and Legal Ports of Entry along the Great Plains Province
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Table 61 – Military Airfields in the Southern Gulf Coastal Plains Providence
(Texas Land Border)

County City Airport
Webb Laredo Auxillary
Kinney Spofford Laughlin AFB Auxillary No. 1
Val Verde Del Rio Laughlin AFB
Source: U.S. Department of Commerce 1998a, 1998c

1.9.4 Water

The Rio Grande is the only waterway in the study area defined as a commercial navigable waterway.

1.10 Hazardous Wastes

1.10.1 Overview

A review of regulatory database information from Federal and state regulatory agencies was conducted to identify areas
of known hazardous waste/substance releases, regulatory violations, or other documented incidents.  This information
provided by USEPA's Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) list, USEPA's Resource Conservation and Recovery Information System (RCRIS) violation and corrective
action list, and the TNRCC leaking petroleum underground storage tank (LPST) database.  In addition, the USEPA
Toxic Release Inventory (TRI) provides gross data regarding reported releases not included in the other databases.
These information databases report hazardous waste or substance sites which pose a potential risk to human health and
the environment.  This information was used to identify areas impacted by hazardous wastes or substances within the
Texas Great Plains study area and to develop Figure 29 that shows a general representation of the relative geographic
concentrations of these sites.

CERCLIS registers potential hazardous substance sites identified under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 including sites that are reported on the National Priorities List
(NPL or Superfund sites).  CERCLA was enacted to respond to threats posed by uncontrolled releases of hazardous
substances to the environment.  The NPL includes those sites that appear to pose the most serious threats to human
health and the environment, and are eligible for Superfund financed remedial action.

The RCRIS violation and corrective action list contains hazardous treatment, storage, and disposal (TSD) facilities
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976 that have reported violations and/or
corrective actions.  RCRA controls the generation, transportation, treatment, storage, and disposal of hazardous waste
through comprehensive management techniques and requirements.  Violations to this Act can include deviation from
regulations or provisions of compliance orders, consent agreements, consent decrees, permit conditions or manifests.
Corrective actions taken under RCRA can include groundwater or surface water monitoring, closure and post-closure
activities at a facility, compliance studies, and remedial actions.

The State of Texas LPST database is a listing of underground storage tanks (USTs) which have reported a release of
petroleum to the environment.  This listing was derived from the TNRCC files and includes only those sites reported
to the State of Texas.

These lists may include sites that have already been granted closure and does not include unreported sites or sites
outside of major population centers.

1.10.2 Hazardous Waste Sites

Counties in the Texas Great Plains province study area are predominately rural with historically low industrial activity
and small populations.  Within the study area, there are a low number of reported sites.  Del Rio in Val Verde County
constitutes the largest concentration of documented hazardous waste generators and management sites.  One RCRIS
site and 63 leaking petroleum storage tank sites were found in the Del Rio area..  (Figure 29)
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Another potential source of pollution occurring in some regions of the Border Area is the transboundary movement of
hazardous materials/wastes and abandoned or illegal hazardous waste sites.  As part of the 1989 Agreement efforts, an
"Integrated Environmental Plan for the Mexican - U.S. Border Area (First Stage, 1992-1994) was completed recently
(USEPA and SEDUE 1992).  The hazardous waste implementation plans in this document call for a number of
measures (i.e., tracking, surveillance and enforcement, transportation issues, and site identification) which should result
in improved hazardous waste quality along the U.S.- Mexico border (USEPA 1992d).

2.0 Natural Environment

2.1 Biotic Provinces

A total of seven biotic provinces occur in Texas (Figure 15 in Section II of this volume illustrates biotic provinces in
Texas and the study area).  The Great Plains lies primarily within the Balconian biotic province (Edwards Plateau) with
the western portion of the province (referred to as the Stockton Plateau) extending into the Chihuahuan biotic province.
The Balconian biotic province is characterized as a semiarid region of intermediate ecological conditions between the
eastern forests and western deserts.  Both the flora and fauna include a mixture of Austroriparian, Tamaulipan,
Chihuahuan, and Kansan province species.  The wildlife include rodents (i.e., squirrels, pocket mice, rats and mice),
numerous species of lizards and snakes, plus a variety of waterfowl and rangeland/forest birds.  On the Stockton
Plateau, the Chihuahuan biotic province prevails which is characterized as arid with vegetation that is widely
characteristic of the southwestern mountains and deserts (i.e., desert shrub).  Wildlife fauna, which is the richest in the
state, also includes rodents (i.e., squirrels, pocket mice, rats and mice) and bats, as well as numerous species of lizards,
snakes, and amphibians (e.g., toads, spadefoot toads) plus a variety of waterfowl and rangeland/forest birds (Dice 1943;
Blair 1950).

A comprehensive list of all plant and wildlife species referred to in this section and in the appendices are arranged
alphabetically by their common/scientific name in Appendix C.

2.2 Vegetation Communities

The vegetation communities of Texas are defined on the basis of the interaction of geology, soils, physiography, and
climate.  These vegetation areas set the stage for a wide array of land uses that vary from intensive cropland agriculture
to extensive ranching to urban development.

2.2.1 Balconian Biotic Province

The major native vegetation community encompassing the study area is the Balconian biotic province (Edwards
Plateau) (Figure16 in Section II of this volume illustrates ecological areas of Texas and the study area).

Vegetation of the Edwards Plateau along the Rio Grande from Del Rio (including the International Amistad Reservoir
and the Pecos River) is dominated by the ceniza-blackbrush-creosotebrush community in Val Verde County.  The
creosote-lechuguila shrub community is dominant in Terrell County and into Brewster County.  An isolated plant
association of creosotebush-tarbush shrub is also found in Terrell County.

The vegetation communities of the interior portion of the study area include a mesquite-blackbrush bush in
southeastern Val Verde County and northwestern Kinney County, a live oak-ashe juniper parks and a small area of
live oak-ashe juniper woods in northeastern Kinney County, and live oak-mesquite-ashe juniper parks in
southwestern Edwards County.  The mesquite-juniper-live oak brush community is dominant in the Devils River
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Figure 29.  Hazardous Waste Sites along the Great Plains Province
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drainage, northeastern Val Verde County, and parts of Edwards, Sutton, and Crockett counties.  This area is also
interdispersed with live oak-mesquite-ashe juniper parks, mesquite-juniper shrub, and mesquite-juniper brush plant
communities.  The mesquite-juniper brush is the dominant plant group in Crockett County, northern Terrell County,
eastern Pecos County, and part of Brewster County.  Within Brewster County, the vegetation community is gradually
influenced by gray oak-pinyon pine-alligator juniper parks/woods in the higher elevations and the tobosa-black grama
grassland and creosote bush-mesquite shrub in the lower elevations.

2.3 Wildlife Communities

Texas contains an enormous diversity of environments for wildlife.  The distribution of these environments is
controlled generally by climatic conditions as well as locally by topographic factors.  Physiographic features such as
scarps, plateaus, plains, mountains, and drainage systems along with soil types also influence wildlife distribution.

2.3.1 Land (Terrestrial) Communities

The Balconian biotic province has an intermixture of faunal elements characteristic of other major provinces that makes
it a physiographically discrete province.  The Chihuahuan province in the study area is also considered a distinct
physiographic region represented by southwestern mountain and basin desert and grassland species (Blair 1950).

The native faunal components of the Great Plains supports 248 species of birds which are dominated by swans, geese,
and ducks (24 species), wood warblers (23 species), sparrows and towhees (22 species), and sandpipers and phalaropes
(19 species).  The majority of these species occur in spring and fall when neotropical migrants (e.g., flycatchers,
warblers) pass through on their way to either summer breeding or wintering grounds and during winter when summer
resident birds (i.e., robins, kinglets, and sparrows) from the north arrive to spend the winter.  The majority of the 66
mammalian species found in the study area are insectivorous bats and rodents (e.g., squirrels, rats and mice) with
rodents being the most commonly encountered mammals.  Only 15 species of amphibians are found within the study
area with toads and spadefoot toads being the most abundant and common amphibian groups comprising 47 percent of
the population.  The reptilian community, consisting of 76 species, is dominated by the commonly found colubrid
snakes (42 percent: small burrowing; large, brown-blotted terrestrial; racers, indigo, and whipsnakes; and garter and
ribbon snakes) and various species of commonly occurring iguanid lizards, skinks, and whiptails.  Appendix E lists the
common wildlife species by counties (Blair 1950; Davis 1974; Schmidly 1991; Tennant 1985; Dixon 1987; Garrett and
Barker 1987; Lane and Holt 1988; Jones and Jones 1992; Holt 1993).

2.3.2 Water (Aquatic) Communities

Distribution patterns of freshwater fish in Texas resemble those of terrestrial organisms with the controlling factors
being climate and geology (Blair 1950).  The ichthyofauna of the middle part of the Rio Grande drainage (between
Boquillas and San Ygnacio), consists of 44 species and is dominated by minnows (13 species). The two major
tributaries of the Rio Grande are the Pecos River and the Devils River. The fish population of the Pecos River consists
of 28 species, while the fish population of the Devils River includes 19 species.  Both rivers are dominated by
minnows. The Devils River includes four endemic species (Devils River minnow, proserpine shiner, Amistad
gambusia, and Rio Grande darter), three species typical of the Rio Conchos in Chihuahua, Mexico (headwater catfish,
Conchos pupfish, and blotched gambusia), and one common to the Edwards Plateau (gray redhorse).  The fauna found
in the drainage systems of the study area are listed in Appendix H (Platania 1990; Hubbs et al. 1991; Garrett et al.
1992; Rhodes and Hubbs 1992).

2.4 Threatened/Endangered Species and Critical/Sensitive Habitats
The Endangered Species Act (ESA) [ 16 U.S.C. 1531 et. seq.] of 1973, as amended, was enacted to provide a
program for the preservation of endangered and threatened species and to provide protection for the ecosystems
upon which these species depend for their survival.  All federal agencies are required to implement protection
programs for these designated species and to use their authorities to further the purposes of the act.  Responsibility
for the identification of a threatened or endangered species and any potential recovery plans lies with the Secretary
of the Interior and the Secretary of Commerce.

The U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) share
responsibility for administration of the Endangered Species Act.  Generally, the National Marine Fisheries deals with
those species occurring in marine environments and anadromous fish, while the Fish and Wildlife Service is
responsible for terrestrial and freshwater species and migratory birds.  Additionally, the Animal and Plant Health
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Inspection Service, in the Department of Agriculture, oversees importation and exportation of listed terrestrial plants.
The USFWS responsibilities under the ESA include: (1) the identification of threatened and endangered species; (2)
the identification of critical habitats for listed species; (3) implementation of research on, and recovery efforts for,
these species; and (4) consultation with other federal agencies concerning measures to avoid harm to listed species.

An endangered species is a species which is in danger of extinction throughout all or a significant portion of its
range.  A threatened species is a species likely to become endangered within the foreseeable future throughout all or
a significant portion of its range.  Proposed species are those which have been formally submitted to Congress for
official listing as threatened or endangered.  Species may be considered endangered or threatened if they meet any of
the five following criteria:

(6) The current/imminent destruction, modification, or curtailment of their habitat or range;
(7) Overuse of the species for commercial, recreational, scientific, or educational purposes;
(8) Disease or predation;
(9) The inadequacy of existing regulatory mechanisms; and
(10) Other natural or human-induced factors affecting continued existence (Reed and Drabelle 1984).

In addition, the USFWS also classifies species that are candidates (C), proposed threatened (PT), and proposed
endangered (PE).  The candidate designation includes those species for which the USFWS has identified threats to
their continued existence, has sufficient information on hand to support their being listed as either endangered or
threatened, and are likely to be proposed for the listing in the near future.  Proposed species are those which have
been formally submitted to congress for official listing as threatened or endangered.

The ESA also calls for the conservation of Critical Habitat - the areas of land, water, and air space which an
endangered species needs for survival.  These areas include sites with food and water, breeding areas, cover or
shelter sites, and sufficient habitat to provide for normal population growth and behavior.  One of the primary
threats to threatened and endangered species is the destruction or modification of essential habitat areas by
uncontrolled land and water development.

2.4.1 Federal

A total of 35 Federal endangered, threatened, or candidate species occur or potentially occur within the study area from
Del Rio to east of Big Bend National Park in Brewster County.  Twenty-one species are listed as endangered,  five as
threatened, and nine as candidate.  Information pertaining to the distribution, habitat requirements, and reason for
decline is listed in Table 62.  (USFWS 1999)

2.4.2 Critical Habitats

Critical habitats have been identified for three species within the Great Plains Province.  Counties containing critical
habitat for each species include: southwestern willow flycatcher (Brewster); Leon Springs pupfish (Pecos); and
whooping crane (Brewster)(USFWS 1999).

2.4.3 State

Within the State of Texas, the Resources Protection Division of the Texas  Parks and Wildlife Department (TPWD)
National Heritage Program maintains computerized records of state endangered and threatened species by county.  The
State of Texas does not list species the same as the Federal government.  When the USFWS list a plant species, the
State of Texas then lists the plant.  Thus, the list of endangered/threatened plants in Texas is the same as the
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Table 62 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Great Plains Province
(Texas Land Border)

Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

PLANTS
Bunched cory cactus
Coryphantha ramillosa

T Brewster, Terrell Chihuahuan Desert, limestone outcroppings/livestock grazing,
collectors, low numbers

Chisos Mountains hedgehog cactus
Echinocereus chisoensis var. chisoensis

T Brewster Alluvial flats/collecting, limited distribution

Davis’ green pitaya
Echinocereus viridiflorus var. davisii

E Brewster Semi-arid grasslands/collectors, plant succession

Guadalupe Mountains fescue
Festuca ligulata

C Brewster Grassy slopes/grazing, limited distribution

Hinckley oak
Quercus hinkleyi

T Brewster

Lloyd’s hedgehog cactus
Echinocercus llodyii

E Brewster, Pecos

Lloyd’s mariposa cactus
Echinomastus mariposensis

T Brewster Creosote-lechuguilla shrublands on rocky, gravelly soils (mostly
derived from the Boquillas formation)/over collection

Nellie cory cactus
Coryphantha minima

E Brewster Desert grassland in gravelly soils/collecting, limited distribution

Puzzle sunflower
Helianthus paradoxus

C Pecos NA

Shinner’s tickle-tongue
Zanthoxylum parvum

C Brewster NA

Tall Paintbrush
Castilleja elongata

C Brewster Wooded slopes/grazing, habitat loss, limited distribution

Terlingua Creek cat’s-eye
Cryptantha crassipes

E Brewster Arid savannah, gypsum shale/residential development, off-road
vehicles

Texas snowbells
Styrax texana

E Edwards, Uvalde; Kinney Crevices in limestone cliffs beside streams/livestock grazing,
erosion

Tobusch fishhook cactus
Ancistrocactus tobuschii

E Edwards, Kinney, Uvalde Limestone gravel along stream banks/residential development,
grazing, collecting

BIRDS
American peregrine falcon
Falco peregrinus anatum

E Brewster, Pecos, Terrell, Val Verde Nests on cliffs and buildings/pesticides, habitat loss,
indiscriminate shooting, habitat loss

Arctic peregrine falcon
Falco peregrinus tundrius

E Uvalde Nests on cliffs and buildings/pesticides, habitat loss,
indiscriminate shooting, habitat loss

Table 62 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Great Plains Province(continued)

(Texas Land Border)
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Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

BIRDS (Continued)
Bald eagle
Haliaeetus leucocephalus

T Uvalde; Kinney; Edwards

Black-capped vireo
Vireo atricapillus

E Brewster, Crockett, Edwards, Kinney,
Pecos, Sutton, Terrell, Uvalde, Val
Verde

Shrublands and open woodlands with a patchy structure/brush
clearing and nest parasitism by brown-headed cowbirds

Golden-cheeked warbler
Dendroica chrysoparia

E Edwards, Kinney, Uvalde; Brewster Tall, dense, mature stands of ashe juniper/habitat loss and
fragmentation

Interior Least tern
Sterna antillarum athalassus

E Uvalde, Brewster; Open sandy areas along shores/damming and channelization of
rivers, water pollution, predation

Mountain plover
Charadrius montanus

C Brewster Shortgrass prairie and arid plain/habitat loss

Southwestern willow flycatcher
Empidonax traillii extimus

E Brewster Mountain meadows, along streams, dry upland pastures/habitat
loss

FISHES
Big Bend Gambusia
Gambusia gaigei

E Brewster Clear, shallow spring-fed water/limited habitat, introduced
competitors

Brown pelican
Pelecanus occidentalis

E Uvalde

Comanche Springs pupfish
Cyprinodon elegans

E Uvalde Springs and outflows/water diversion, competition

Devils River minnow
Dionda diaboli

E Uvalde Fast flowing, clear water over gravel/NA

Leon Springs pupfish
Cyprinodon bovinus

E Pecos Shallow, open streams/oil pollution, groundwater pumping

Northern Aplomado falcon
Falco femorelis septentrionalis

E Brewster

Pecos gambusia
Gambusia nobilis

E Pecos Springs and outflow streams/habitat fragmentation, drying of
springs

Pecos pupfish
Cyprinodon pecosensis

C Crockett, Pecos,  Uvalde Saline springs, gypsum sinkholes, and desert streams/NA

Whooping crane
Corus americana

E Brewster
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Table 62 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Great Plains Province(continued)

(Texas Land Border)

Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

MAMMALS
Greater long-nosed bat
Leptonycteris nivalis

E Brewster Caves, crevices, abandoned mines, tunnels, and old buildings/loss
of roosting sites and food sources

MOLLUSKS
Diamond Y Springsnail
Tryonia adamantina

C Pecos NA

Gonzales Spring snail
Tryonia stocktonensis

C Pecos NA

Pecos assiminea snail
Assiminea pecos

C Pecos NA

Legend: E = Endangered
T = Threatened
PE = Proposed Endangered
PT = Proposed Threatened
C = Candidate
NA = Not Available

Source: Correll and Johnston 1979; Schmidly 1983; Poole and Riskind  1987; Matthews and Mosely 1990; DeGraaf et al. 1991; Arroyo 1992; Feierabend 1992; Mosley 1992; USFWS 1992c, 1993b,
1993c, 1999; TPWD 1998.
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Federal list.  However, the State of Texas has separate laws governing the listing of animal species as
endangered/threatened in the state.  Animals that are not currently Federally listed may be listed as
endangered/threatened.  The state does not have the authority at this time to list invertebrates, as does the Federal
government.

Texas has two species status categories, endangered in the state of Texas and threatened in the state of Texas.  The
TPWD lists eighteen endangered species (five plants, two fish, five birds, and six mammals) and thirty-one threatened
species (three plants, eleven fish, eight reptiles, six birds, and three mammals) for the study area.  Appendix J lists these
50 species by county within the study area (TPWD 1988/89, 1993a, 1993b, 1993c, 1998).

2.5 Unique or Sensitive Areas

A wide variety of unique or sensitive areas exist in the Great Plains Province that are important to fish and wildlife
resources including arroyos, springs, caves, wild and scenic/endangered rivers, and wetlands.  These areas are
important for sustaining population sizes of some fish and wildlife species because of unique species diversity or
hydrological regime.

2.5.1 Arroyos

An arroyo is a gully, usually of ephemeral flow, consisting of two or more feet of unconsolidated alluvium forming
vertical walls.  Arroyos or washes are formed by surface-flowing water from an occasional torrential rains and
overgrazing of domestic livestock.  Arroyos are found throughout the Stockton Plateau (Webster 1950).

2.5.2 Springs

Springs are the spillways through which the overflow or surplus groundwater passes.  They may be classified as
artesian or gravity.  Artesian springs issue under pressure, generally through some fissure or other opening in the
confining bed that overlies the aquifer.  Gravity springs drain with no additional pressure.  The study area consists of 34
seeps and small springs and 51 medium to very large springs.  Three of the largest springs in Texas occur in the study
area: Kinney County - Las Moras spring, and Val Verde County - Good enough and San Felipe springs (Brune 1981).

2.5.3 Caves

A cave is a hollow beneath the earth's surface, often having an opening in the side of a hill or cliff.  About 2,500 caves
are known in Texas with the majority of limestone caves being found in the Balcones Fault and the Edwards and
Stockton Plateaus.  These caves are in rocks of the Edwards group or Glen Rose Formation of Cretaceous Age, or in
the Ellenburger Group of the Ordovian Age.  Deep vertical caves, like Devil's Sinkhole (342 feet) in Edwards County,
Big Tree Cave (348) in Val Verde County, and Sorcerer's (558 feet) Wizard's (338) caves in Terrell County, are found
in the study area.  Large colonies of the migratory Mexican freetail bat also occur in caves in Edwards and Uvalde
counties (Kingston 1993).

2.5.4 Wild and Scenic/Endangered Rivers

A wild and scenic river, as designated by the U.S. Department of the Interior, is a river, stream, or bayou, or segment of
a river, stream, or bayou that is in a free-flowing condition; does not contain any man-made structures that form a slack
water pool; has not been channelized; has not been cleared and snagged in the past 25 years; has not been realigned,
inundated, or otherwise altered; has no or few man-made structures along its banks; is generally inaccessible; and is
unpolluted.  A total of 191.2 miles (95.2 - wild and 96 - scenic) of the Rio Grande starting at river mile 842.3 flowing
from above Mariscal Canyon in Big Bend National Park downstream to river mile 651.1 at the Terrell-Val Verde
county line (about 20 miles above Amistad Reservoir) is designated as a wild and scenic river within the study area.
Proposed additions include that portion of the river between the east boundary of Terrell County and the west boundary
of Hudspeth County (USACE 1994; USDI 1998).

Rivers on American's most endangered list are selected because of: (1) their importance as natural resources and to
human health, (2) the degree of threat they are experiencing, and (3) the imminence of threats the rivers are facing.  The
wild and scenic portion of the Rio Grande is also considered as being endangered due to the proposed massive timber
harvest program in the headwaters of the Rio Conchos.  The Rio Conchos, arising in Mexico's Sierra Madre, provides
more than 70 percent of the flow to the Rio Grande National Wild and Scenic River as it flows through Big Bend
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National Park.  Increased timber harvest, road construction, sedimentation, and flooding threaten to degrade water
quality and quantity (American Rivers 1993).

2.5.5 Wetlands

2.5.5.1 Types of Wetlands

A wide variety of wetlands types exist in the Great Plains Province which are important to fish and wildlife resources.
Because of unique species diversity or hydrological regime, wetlands are vital for maintenance of some fish and
wildlife species at sustainable population sizes.  Riparian systems and freshwater springs and their headwater streams
are the important general categories of wetlands found in the study area.

Riparian systems and the associated shrub/woodland areas are widespread throughout the study area.  Their hydrologic
regimes are greatly influenced by proximity to an aquatic ecosystem and usually occur as an ecotone between aquatic
and upland ecosystems.  Most riparian habitats can be categorized into discrete forest cover types according to
elevation above water level and vegetation structure within the community.  These types of riparian systems occur in
riparian forests of the Edwards Plateau (e.g., Frio River); along the Rio Grande, Pecos, and Devils Rivers; permanent
and ephemeral streams; and numerous watercourses (canyons, arroyos, draws) that carry run-off from the mountains in
the Stockton Plateau.  The predominant wetland types include palustrine emergent, palustrine forested, and palustrine
scrub-shrub and are characteristic of riparian systems (Webster 1950; Davis 1980; Wood and Wood 1988).

Freshwater springs and the associated headwater streams are a significant wetlands resource.  The bulk of the springs
with high ecological value originate from the limestone formations of the Edwards (Balcones Fault Zone) and
Edwards-Trinity (Plateau) aquifers and are considered upper perennial riverine wetlands (USFWS 1990a).

2.5.5.2 List of Priority and Candidate Wetlands

Priority wetland sites have been evaluated through the wetlands assessment threshold criteria (i.e., historic losses,
threats of future losses, functions and values) of the National Wetlands Priority Conservation Plan (NWPCP).  They are
eligible for acquisition through the Land Acquisition Priority System (LAPS) under the Emergency Wetland Resources
Act of 1986 (P.L. 99-645).  Candidate wetland sites have not been evaluated through the threshold criteria, and may be
added to the acquisition list, but only after they have been evaluated through the threshold criteria.  Region 2 of the
USFWS has compiled a list of candidate wetlands sites (Table 63).  There are no priority wetlands listed for the Great
Plains Province.

3.0 Socioeconomic Conditions

The following sections present baseline socioeconomic data for Great Plains counties except for the counties of Sutton,
Crockett, and Pecos which contain no significant socioeconomic resources within the study area.  Data analyzed
include population, racial and ethnic distribution, housing, employment, and income.  The following six counties,
which border Mexico to the south, were included in the analysis: Uvalde, Kinney, Val Verde, Edwards, Terrell, and
Brewster.
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Table 63- Texas Candidate Wetlands for Acquisition Consideration in the Great Plains Province
(Texas Land Border)

Site Name County USGS Quad(s) Estimated  Acreage

Devils River/ Val Verde Telephone Canyon, 5,000
Dolan Creek Dolan Springs

Independence Terrell Six Shooter Canyon, 10,000
Creek Oasis Ranch,

Horsehead Canyon,
Mitchell Draw,
Seventeen Ranch,
Hackberry Draw SE

Totals  15,000
Legend:  USGS  =  U.S. Geological Survey Source:  USFWS  1990a

3.1 Population

The 1997 estimated population in the study area is 86,181.  This is an increase of 11 percent over the 1990 population
of 77,537.  Most of the population resides in Val Verde and Uvalde counties (Table 64).  Population density varies
from a low of less than one person per square mile in Terrell County to a high of 16 persons per square mile in Uvalde
County.  The study area as a whole is sparsely populated. The majority of the population is Hispanic (63 percent) with
non-Hispanic whites making up an additional 35 percent.  Approximately two percent of the population is African-
American, Native American, Asian, and other nationalities.  The study area contains one major town, Del Rio, with an
estimated 1996 population of 34,495, up from the 1990 population of 30,705 (U.S. Department of Commerce 1997).

3.2 Housing

The study area contains 32,264 housing units as of 1990 (Table 65), which is the latest county data.  Val Verde and
Uvalde counties contain the majority of the housing units.  Vacancy rates are high, varying from 15 percent in Val
Verde County to 49 percent in Edwards County.  Overall, the vacancy rate is 22 percent.  Brewster and Val Verde
counties have the strongest housing markets with higher median home values and median rents than other counties.
Even these counties have low housing values compared to the U.S. as a whole and the State of Texas.

3.3 Employment

Employment in the Great Plains counties averaged 32,937 in 1997.  Unemployment was 7.58 percent in 1997 for the
six counties combined, higher than the national average and the state figure of 5.4 percent (Table 66).  The mostly rural
counties of Kinney, Edwards, Terrell, and Brewster have unemployment rates below the national average while Val
Verde and Uvalde counties, the two most populated, have unemployment rates above the national average.

The study area has relatively large government, trade (retail and wholesale), and transportation sectors.  All of these
sectors are strongly affected by international trade with Mexico.  Del Rio in particular is an important border crossing
area.  The agricultural sector is important for all counties and is also important to international trade with Mexico.

3.4 Income

Income distribution is also dominated by the government (Federal, state, and local) trade and transportation sectors.
Services and manufacturing are additional significant sources of income.
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Table 64  - Demographic Information for Counties (1997 Estimate) in the Great Plains Province
(Texas Land Border)

Race

County Population
Land Area
(sq. miles)

Density
(per sq. mile) Caucasian

African-
American

Native
American Asian Other Hispanic

 Uvalde 25,619 1,557 16.5 9,912 38 31 58 99 15,481
 Kinney 3,481 1,364 2.6 1,632 54 25 8 10 1,752
 Val Verde 43,115 3,171 13.6 11,600 757 68 244 49 30,397
 Edwards 3,738 2,120 1.8 1,774 - 7 7 - 1,950
 Terrell 1,189 2,358 0.5 548 1 3 2 2 633
 Brewster     9,039   6,193    1.5   5,032    80   18    50    4   3,855
 Totals  86,181 16,763 5.1 30,498 930 152 369 164 54,068

 Legend: sq.  =  square
 Source:  U.S. Department of Commerce 1998
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Table 65- Housing Data for Counties (1990) in the Great Plains Province
(Texas Land Border)

Housing Units

County
Number
of Units Occupied Vacant

Percent
Occupied

Median
Value($)

Median
Rent($)

Uvalde 9,692 7,553 2,139 78% 38,600 204
Kinney 1,821 1,187 634 65% 32,400 173
Val Verde 13,905 11,840 2,065 85% 43,400 267
Edwards 1,550 795 755 51% 30,900 169
Terrell 810 524 286 65% 27,200 150
Brewster 4,486 3,350 1,136 75% 45,500 227
Totals 32,264 25,249 7,015 78.3%

Source:   U.S. Department of Commerce 1991

Table 66- Employment and Unemployment Figures for Counties (1997 Annual Average) in the Great Plains Province
(Texas Land Border)

Unemployment
County Employment Number Rate (%)

Uvalde 9,442 1,307 12.20
Kinney 1,040 93 8.20
Val Verde 16,201 2,002 11.00
Edwards 867 50 5.50
Terrell 536 33 5.80
Brewster 4,851 139 2.80
Totals 32,937 3,624 7.58

Source:   Texas Workforce Commission 1998

4.0 Cultural Resources

4.1 Geographic/Environmental Setting

Archaeologically, the Lower Pecos region is part of the larger area known as the Trans-Pecos, which originally was
defined as including all of Texas west of the Pecos River, plus Val Verde County (Suhm et al. 1954).  The Lower Pecos
region has been defined on the basis of the extent of the classic Pecos River style of pictographs (Turpin and Bement
1985).  These pictographs are centered around the confluence of the Rio Grande, Pecos, and Devils Rivers (Bement
1989) and encompasses the surrounding area of southwestern Texas and north central Mexico, including the
southwestern extension of the Edwards Plateau and the eastern edge of the Stockton Plateau.  Recent studies (Turpin
1991) suggest that the boundaries of the rock art style may be extended 90 miles south of the Rio Grande into northern
Mexico.

The overall area is characterized by a semiarid environment, and various portions of it fall within the Balconian,
Chihuahuan, and Tamaulipan biotic provinces (Blair 1950).  The Rio Grand, Pecos, and Devils rivers have incised
deep, multiple canyon systems cut into the massive Cretaceous limestone.  These canyon systems, in turn, characterize
the Lower Pecos region.  Erosional processes have also produced numerous rockshelters and overhangs, some quite
large, which have allowed the creation of deeply stratified prehistoric sites.  In the dry environment of the Lower Pecos
region, these rockshelters have promoted excellent preservation conditions, and excavations have resulted in the
recovery of much perishable material which normally is lost from the archeological record.
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4.2 Site Locations

The majority of habitation sites in the Lower Pecos region are situated along the lower canyon walls on the outside
edges of river meanders (Bement 1989).  In these particular localities, river water has carved out steep cliff edges which
are pocketed with overhangs and solution cavities (Bement 1989).  Many of the overhangs and solution cavities have
large flat areas which were favorable for human habitation and were habitually occupied throughout the prehistoric and
early historic eras.  Other habitation sites have been found on the less deeply incised terrace zones along the major river
valleys.  Short-term encampments also occur in the upland areas, which were used on hunting forays or for the
collection of plant and lithic resources.

4.3 Types of Sites

The Lower Pecos region contains a wide range of historic and prehistoric site types.  The number of listed National
Register Sites and State Archeological Landmarks varies widely from county to county (see Table 67 and Appendix
K), due to the number of projects completed in the counties rather than the actual number of significant sites and
landmarks that may exist there.  Historic site types include forts, gin houses, railroad camps, ranches, jails, and
courthouses.

Table 67- Number of Recorded Archeological Sites within the Lower Pecos Region
(Texas Land Border)

                         County     Site Frequency

Val Verde 1,834
Edwards 152
Sutton 58
Crockett 880
Terrell    581
Totals 3,505

Source:  Site Files at Texas Archeological Research Laboratory, University of Texas at Austin, as of December  2, 1998

Several types of prehistoric sites are found in the Lower Pecos region.  The most common types of prehistoric sites in
the region are rockshelters situated along the lower canyon walls.  Rockshelters were used primarily as habitation sites,
and as a result of the dry and protected environment in which they exist, have yielded the majority of archeological
information concerning this region.  Rockshelters of the Lower Pecos region have provided some of the best preserved
perishable material items, such as basketry, textiles, bone, and coprolites, found anywhere in North America.  Sites
such as Fate Bell, Baker, Hinds, and Bonfire Cave represent large rockshelters with well stratified deposits, which in
some cases date back to more than 5,000 years ago.  Bonfire Cave, which is located 85 feet below the top edge of a
cliff, also was used as a bison kill (Dibble and Lorrain 1968).

Open-air habitation sites consisting of artifact and burned rock scatters have been found in the terrace zones.  Given the
more open nature of these sites, preservation of perishables is usually poor; however, some intact single component and
stratified multicomponent sites have been located in these areas, especially in buried contexts (Bement 1989).

Lithic procurement sites are common in the upland areas and can be found on eroded cobble benches, gravel deposits,
and tabular chert outcrops.  These sites usually contain only lithic material and are dominated by large primary flakes,
cores, and roughened blanks. Pictographs and petroglyphs also abound in the Lower Pecos region and usually are
found along the lower canyon walls within or near rockshelters.  The Lower Pecos region has been most noted for its
rock art, which is quite diverse, representing human forms, zoomorphs, and abstract styles (Shafer 1986).

Stone rings and other kinds of alignments also have been located in the upland areas of the Lower Pecos region.  It has
been hypothesized that some of these rock alignments, especially the stone rings, were used as prehistoric signaling
devices (Turpin 1985b).  Burned rock middens have been located along the terrace zones and occasionally have been
found in the uplands.  Some of the middens are quite large, being more than 49 feet in diameter and 10 feet in height
(Stock 1983).
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4.4 History of Previous Investigations

The history of the Lower Pecos region recently has been summarized by Bement (1989) and a summation of this work
follows.  Archeological investigations in the region date back to the 1920s and 1930s when many of the large
rockshelters were excavated (Davenport 1938; Holden 1937; Kirkland 1937, 1938, 1939; Kelley et al. 1940; Pearce and
Jackson 1933; Thomas 1933; Setzler 1933).  Much of this work was sponsored by educational institutions such as the
Smithsonian Institution, the University of Texas, and the Witte Museum of San Antonio (Bement 1989).  After the
Second World War, the National Park Service began an archeological survey/salvage program to assess sites along the
Rio Grande, Devils, and Pecos rivers as a result of the Amistad Reservoir project.  Since 1958 when the survey began
in earnest, 188 sites were recorded.  As a result of this work, intensive excavations occurred on a number of sites along
the Rio Grande, Devils, and Pecos rivers which lasted  well into the late 1960s (Alexander 1970; Dibble 1965, 1967;
Epstein 1960, 1963; Nunley et al. 1965; Prewitt 1966).  During this time, many pictograph sites also were discovered
and recorded (Gebhard 1965; Graham and Davis 1958; Grieder 1965; Parsons 1962).  Overall, the bulk of
archeological work in the Lower Pecos region has been a result of the Amistad Reservoir project (Bement 1989).

Since then, a number of rockshelters and other sites have been excavated by various institutions such as the University
of Texas at Austin and San Antonio, and Texas A&M during the 1970s and 1980s.  During this period, a number of
scholars produced Masters and Ph.D. studies from these projects (Collins 1974; Marmaduke 1978).

Canyon lands along the Lower Pecos, such as Seminole and Presa Canyons, were acquired during the late 1970s and
early 1980s by the State of Texas, which promoted the survey of an 849 hectare park area yielding a total of 38 new
sites and the reevaluation of 32 previously recorded sites (Turpin 1982).  Settlement pattern studies concerning sites in
these areas also were initiated (Turpin 1982, 1984a).  Other problem-oriented studies of the 1980s were conducted at
Bonfire Shelter (Bement 1986) and around the vicinity of Hinds Cave (Saunders 1986).  A number of rock art studies
and publications were done at this time, as well, which generated a greater public interest in the Lower Pecos region
(Mock 1987; Shafer 1986; Turpin 1984b, 1986a, 1986b, 1986c, 1986d, 1987, 1988).

Within the Past five years no projects requiring an Environmental Assessment under the 1994 Programmatic
Environmental Impact Statement were completed within the Lower Pecos Region.

4.5 Cultural Historical Synthesis

Six major time periods can be defined for the Lower Pecos region (Johnson 1964; Saunders 1986; Turpin and Bement
1985).  The subsequent discussion of these periods is, by necessity, brief and limited only to the major innovations or
traits which can be associated firmly with specific periods of time.  The six major time periods are listed below:

Paleo-Indian ca. 10,000 - 7000 B.C.
Early Archaic 4000 - 7000 B.C.
Middle Archaic 4000 - 1200 B.C.
Late Archaic 1200 B.C.- 950 A.D.
Late Prehistoric A.D. 950 - 1535
Protohistoric (Native American) ca. A.D. 1535 - 1700
Historic (Euro-American) ca. A.D. 1535 - present

Numerous researchers have noted an apparent absence of significant technological or cultural change throughout much
of the prehistoric era in the Lower Pecos region, with the continuation of an Archaic mode of adaptation from the end
of the Paleo-Indian period at about 7000 B.C. to the Protohistoric and Historic periods (Saunders 1986; Turpin 1982).
Throughout this long period of time, the economy apparently was based on collecting plant resources and shellfish,
along with the hunting of small animals and large game.

Because of the excellent conditions for preservation in the dry rockshelters, which apparently were occupied/utilized
throughout the prehistoric era, there is a relatively complete inventory of the material culture of the prehistoric
inhabitants.  This inventory includes baskets; various types of netting; bone tools; a wide variety of woven goods, such
as bags and sandals; "middens" of burned rock, which are presumed to relate to the preparation of plant foods; and a
large assemblage of lithic tools.

The perception of the conservative nature of this Lower Pecos tradition is gained largely from the lithic industry, which
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consists of projectile points, bifaces, burins, and unifacial tools.  With the exception of projectile point styles, the lithic
assemblage changed little throughout most of the prehistoric era (Saunders 1986).  The most important shift in
technology may have occurred around A.D. 600, when the bow and arrow were introduced into the region, apparently
accompanied by a change in the morphological structure of burned rock middens (Saunders 1986).

Given this apparent pattern of cultural conservatism, the prehistoric chronology in the Lower Pecos region is based
largely on the procession of diagnostic projectile points which have been excavated from the rockshelters and deeply
stratified terrace sites in the canyons.  Such sites have provided a rather consistent sequence of projectile point styles
which can be bracketed by radiocarbon dates (Marmaduke 1978).  The Protohistoric period focuses on the lifeways and
material culture (which are essentially Late Prehistoric in nature) of the Native American inhabitants of the region after
European contact.  The culture history of the Historic era primarily consists of a generalized narrative of Euro-
American contact and settlement of the Lower Pecos region based on historic records and other lines of documentary
evidence.  As with prehistoric occupations, diagnostic artifacts can be used to identify and demarcate particular
archeological manifestations within Protohistoric and Historic eras.

4.5.1 Paleo-Indian (ca.10,000 - 7,000 B.C.)

Two phases have been defined for the Paleo-Indian period in the Lower Pecos region: the Aurora (ca. 10,000 B.C.) and
the Bonfire (10,000-7,800 B.C.).  Evidence for the Aurora phase is rather circumstantial, consisting only of scattered,
broken, or burned bones of extinct Pleistocene fauna recovered from two rockshelter sites: Cueva Quebrada
(41VV162A) and Bonfire Shelter (Turpin and Bement 1985).  Formal tools and features are lacking in these deposits,
and the only evidence for human activity lies in the burning of the bones and the nature of the breakage patterns.
Unfortunately, such evidence elsewhere often has proved deceptive, and firm evidence for the existence of this phase
remains to be collected.  Radiocarbon dates associated with this phase range from 10,000 to 12,000 B.C. at Cueva
Quebrada and from 8,000 to 10,500 B.C. at Bonfire Shelter (Turpin and Bement 1985).

The later phase of the Paleo-Indian period, the Bonfire phase, is well represented only at Bonfire Shelter (Dibble and
Lorrain 1968).  A massive bone deposit of the extinct Bison antiquus at this site has yielded radiocarbon dates of
10,000 years ago.  The site is estimated to contain the remains of 120 animals which were driven from the overhanging
cliff in at least three separate episodes.  Two distinctive Paleo-Indian points were found in association with these
remains: Folsom and Plainview (Figure 30).  Other sites in the region which have yielded remains of Bison antiquus
include Arenosa Shelter and Cueva Quebrada (Turpin and Bement 1985).  Based on this evidence, it has been
suggested that the Lower Pecos region was part of a larger economic pattern of "big game hunting" found across much
of the western United States at this time.  Paleo-Indian projectile points of this phase also have been found at the
Devil's Mouth site in a situation suggestive of an open camping area, but the full range of the cultural system at this
time remains unknown (Turpin and Bement 1985).
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Figure 30.
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The period from about 7800 to 7000 B.C. has been placed in the Orient phase, also termed Pre-Archaic (Turpin and
Bement 1985).  The type site for this terminal Paleo-Indian manifestation is Baker Cave, where Golondrina and
Angostura points (see Figure 30) were found in contexts which show little difference from those of the subsequent
Archaic period.  Apparently, by this time, the broad-spectrum Archaic economic pattern, which was to characterize the
Lower Pecos region for the next 10,000 years, was already in place.  Turpin and Bement (1985) note that the onset of
dry, post-Pleistocene climatic conditions at this time is signaled by the appearance of desert succulents, such as prickly
pear, as a dietary mainstay.  Work at Hinds Cave and Saunders' (1986) survey data in the surrounding region show that
canyon, upland, and interior upland environments all were being exploited by this time.

4.5.2 Early Archaic (7000-4000 B.C.)

Turpin and Bement (1985) have defined the Viejo phase for the Early Archaic period in the Lower Pecos region.  This
is the period when the full range of Archaic traits appears in the dry rockshelters in the region.  Specifically, they refer
to burned rock middens, hearths, slab and grass-lined pits, prickly pear floors, and refuse dumps as being present in
several sites, including Eagle Cave (41VV167) and Hinds Cave.  They also note the appearance at this time of
basketry, cordage and sandals, and the first painted pebbles.  Characteristic projectile points of the Viejo phase include
Baker, Bandy, Uvalde, Gower, Martindale (Figure 31), and the Early Barbed series (Turpin and Bement 1985).

Coprolite data indicates an increasing dietary emphasis on vegetation, small animals, and reptiles. The diet now
included agave, sotol, yucca plants, and a high quantity of rodents.  Saunders' upland survey data failed to record any
evidence for Early Archaic utilization of these areas, but the remains of upland plants and animals from Hinds Cave
shows that these areas must have been utilized (Saunders 1986).  Saunders suggests that the more remote upland areas
were not used as frequently at this time as they were in the later periods.

4.5.3 Middle Archaic (4000-1200 B.C.)

The Middle Archaic period has been divided into two phases, the Eagle Nest phase (4000-1900 B.C.) and the San
Felipe phase (1900-1200 B.C.).  The period defined as the Eagle Nest phase now is placed in the Middle Archaic
period on the basis of the occurrence of Pandale points and a pattern of increasing regionalization of traits (Turpin
1982; Turpin and Bement 1985).  Coprolite data reveal an increasing reliance on desert vegetation and fauna, while the
dry shelter deposits dating to this period contain the full range of fiber, wood, bone, and flint industries.

The San Felipe phase (1900-1200 B.C.) continues this pattern of regionalization and according to Turpin and Bement
(1985) is characterized by Langtry, Val Verde, Arledge, and Almagre dart points (Figure 32).  Turpin and Bement
(1985) feel that the classic Pecos River rock art style should be placed in this phase.  In regard to subsistence economy,
there may have been a shift in some sites towards riverine and upland resource exploitation.

4.5.4 Late Archaic (1200 B.C.- A.D. 950)

The Late Archaic period has been subdivided into three cultural phases by Turpin and Bement (1985): the Cibola phase
(1200-400 B.C.), the Flanders phase (400 B.C.- A.D. 200), and the Blue Hills phase (A.D. 200-950).  The Cibola phase
apparently occupied a short mesic interlude within the overall trend to aridity in the Lower Pecos region.  Apparently
bison extended their range south during this phase, and northern hunters from the Llano Estacado and Central Texas
were attracted into the area (Turpin and Bement 1985).  The bison jump at Bonfire Shelter was utilized again during
this phase, and characteristic projectile points include Montell, Castroville, and Marshall types .  Turpin (Turpin and
Bement 1985) tentatively has placed the Red Linear rock art style within this cultural phase, based on the depiction of
bison hunting.  Interestingly, domestic dogs also are shown in these paintings, at the same time that the number of
canine bones reaches a peak in Arenosa shelter (Turpin and Bement 1985).
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Figure 31.



Volume 2 - Texas Land Border
DRAFT

III-47

Figure 32.
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Figure 33.
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The subsequent Flanders phase saw a resumption of the previous arid trend in the Lower Pecos region and the retreat
of the bison back to the north.  This apparently encouraged a return to the desert-adapted economy of the Middle
Archaic.  Turpin and Bement (1985) suggest that the lack of continuity during the previous phase was the result of
its being masked by an intrusive culture, and that the resurgence of the earlier pattern was the result of its renewed
visibility, rather than an abrupt cultural change.  Dart points which are characteristic of this phase include Shumla
and Marcos types (see Figure 33).  Turpin and Bement conclude by saying that "few distinctive or innovative traits
beyond the characteristic projectile point styles can be securely attributed to this phase" (Turpin and Bement 1985).

The final phase of the Late Archaic period is the Blue Hills phase.  During the Blue Hills phase there was an
intensification of the traditional desert life-style of the earlier periods.  Sharp increases in percentages of unifaces in
lithic assemblages from components dating to this phase have been interpreted as indicating an increased emphasis on
vegetal processing.  The occurrence of silica sheen on some of these tools would tend to support this view (Turpin and
Bement 1985).  In addition, there is some evidence for a heavier reliance on riverine resources, especially fish, during
this phase, although this may be more a matter of better preservation than of an actual change in emphasis.  Ring
middens generally first appear at this time, and have been interpreted as the remains of burned rock ovens, used for the
preparation of desert succulents.  Projectile points characteristic of this period include Frio and Ensor types (see Figure
33).  There is an elaboration of the fiber industry which now includes patterned and painted matting and basketry.  Such
artifacts often were intended as funerary goods.  Burials usually were bundled, and placed in rockshelters, bound and
wrapped in shrouds of hide and matting.  Finally, stone features, which may be the remnants of supports for huts
covered with hide or grass, may date to this phase.

4.5.5 Late Prehistoric (A.D. 950-1535)

The Late Prehistoric period essentially is characterized by the Flecha phase (A.D. 950-1500).  As noted above, the bow
and arrow were introduced into the Lower Pecos region sometime subsequent to A.D. 600, and the presence of the bow
and arrow can be seen in the fact that the characteristic point types of the Flecha phase are all arrow points (Figure 33):
initially, Scallorn and Perdiz, followed by Livermore and Toyah (Turpin and Bement 1985).  Rockshelters continued to
be occupied during this phase, but there may have been a preference for upland settlement.  Mortuary customs may
have shifted to include cairn burial in the uplands, and circular stone rings can be positively attributed to this phase.
Turpin feels that the distinctive Red Monochrome pictograph style was introduced during this phase or possibly later
(Turpin and Bement 1985).  Turpin and Bement conclude by saying that "taken in composite, the attributes of this
phase reflect considerable cultural mobility, most probably effected by the movements of people rather than diffusion"
(Turpin and Bement 1985).

4.5.6 Protohistoric (ca. A.D. 1500-1700)

The subsequent Infierno phase dates from 1500 to 1700, and has been referred to as Protohistoric in date (Turpin
and Bement 1985).  The phase is distinguished by what appears to be a completely different artifact assemblage than
that which earlier characterized the Lower Pecos region.  This artifact assemblage includes small, triangular arrow
points; plain, brownware ceramics; steeply beveled endscrapers; and prismatic blades.  This material typically is
found at stone circle sites, and resembles assemblages from the margins of the Southern Plains more than any
preceding, indigenous complex.  It has been suggested that this phase reflects the period of cultural unrest and change
during the Late Prehistoric and early Historic periods (Turpin and Bement 1985).  Turpin feels that some of the
monochrome pictographs of the late styles may be attributable to the Infierno phase.

4.6 Historic (A.D. 1535-present)

The Historic period of the Lower Pecos region begins with the travels of Spanish explorers such as Cabeza de Vaca and
Do Campo who passed through the area in 1535 and 1546, respectively (Fox 1983; Skeels 1972; Webb et al. 1952). In
1590, Sosa passed near present-day Del Rio on his way to New Mexico (Fox 1983; Skeels 1972; Webb et al. 1952).
Native American groups living in the area at the time of Spanish contact were the Jumano, who resided along the Rio
Grande and lower Pecos Rivers; and possibly the Coahuiltecans, who were located along parts of the Rio Grande east
of the Pecos River, as well as in the interior regions to the north (Campbell 1988; Ruecking 1955; Skeels 1972).
During the time of exploration, these lands were claimed by the Spanish and were part of the northern borderlands of
New Spain. Other Spanish explorers and officials, such as Falcon, del Castro, and de Rubi, passed through the area
travelling to and from New Mexico during the last half of the eighteenth century (Webb et al. 1952).

Political jurisdiction over the Lower Pecos region changed hands from the Spanish to Mexicans after Mexico received
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its independence from Spain in 1824.  In 1836, the Lower Pecos region was claimed by the Republic of Texas, after it
won its independence from Mexico. Texas was annexed by the U.S. in 1846.  Ownership of the Lower Pecos region
continued to be disputed by Mexico and Texas until the Mexican-American War (1846-1848) when Mexico finally
ceded all lands north of the Rio Grande.

No permanent settlements were established in the Lower Pecos region until 1808 when a small mission called San
Felipe del Rio was set up near a spring on the north bank of the Rio Grande, approximately 31 miles downstream from
the Pecos River (Webb et al. 1952).  After several failed attempts, the settlement finally took hold in the late 1840s and
was called San Felipe Springs (Webb et al. 1952).  After Texas was annexed by the United States, the name Del Rio
was given to the settlement, because another town in Texas also had the name San Felipe (Webb et al. 1952). A mail
route called the San Diego - Santa Fe - San Antonio was in existence from 1854 to 1859 and passed through Val Verde
County from the north to Del Rio (Pool et al. 1975).  The Lower Pecos area around Del Rio also was mapped in 1857
as a result of the United States-Mexico Boundary Survey.

During this time, the region was inhabited by mobile bands of Apaches who had occupied the lower Pecos area since
1775 (Hester et al. 1989). It is worth noting that the archeological visibility of historic Native American populations,
such as the Apache, is extremely low.  The presence of such groups may only be revealed by the occasional metal
arrow point; and in the Historic pictograph style, depicting missions, domestic livestock, and European or Anglo
human figures.  Turpin and Bement suggest that "the paucity of sites of this age can be attributed to the short span of
this phase and to the extremely mobile lifeways of these refugees from colonization" (Turpin and Bement 1985).

When Anglo-Americans began settling the Del Rio area in significant numbers (ca. 1850-1860s), a systematic
campaign to remove the Apaches permanently, as well some Comanches who entered the region around the turn of the
eighteenth century, was implemented.  By the end of the Civil War, the U.S. Army had established several military
forts and encampments along the frontier zone in the region (Turpin 1982).  Among these, Camp Hudson was set up at
the confluence of San Pedro Creek and the Pecos River in 1857, not far from the northwestern corner of Val Verde
County (Pool et al. 1975). A small outpost also was established in Del Rio at the same time.  By the end of the 1860s,
there was a sizable population in Del Rio, and in 1879, the New Military Road was blazed connecting this town with
Fort Davis (Fox 1983).  By the end of the 1870s, large-scale ranching and irrigation farming became important parts of
the economic base (Webb et al. 1952) of the Lower Pecos region (Webb et al. 1952).  In 1881, the Southern Pacific
Railroad passed through Val Verde County (following the route of the New Military Road), and in 1885, the county
was officially established with Del Rio as the county seat.

Since the turn of the nineteenth century, the Lower Pecos region has assumed its modern character of a ranching and
agricultural region with the town of Del Rio as its commercial center.  From 1890 to 1910, the population increased
significantly from 2,874 to 8,613 individuals (Webb et al. 1952).  Since the late 1800s, the Rio Grande Valley in the
area has been very productive agriculturally, and based on the 1940 farm consensus, Val Verde County was the leading
sheep producing county in the nation (Webb et al. 1952).

4.7 Native American Reservations

There are no Native American reservation lands within the counties that comprise the Great Plain province.
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IV.  BASIN AND RANGE PHYSIOGRAPHIC PROVINCE

1.0 Physical Setting

1.1 Location

The study area lies within a 50-mile wide inland corridor of the Basin and Range Physiographic Province. This area
extends along the U.S./Mexico International Land Border from east of Big Bend National Park in Brewster County
to El Paso, Texas for a distance of approximately 329 miles (Figure 34.)  A total of six counties comprise this
segment of the study area (Table 68).

Table 68- List of Counties in the Basin and Range Province
(Texas Land Border)

Basin and Range

Brewster*
Presidio

Jeff Davis
Culberson
Hudspeth
El Paso

* Part of this county occurs within the Great Plains Province.

Source:   Shearer Publishing  1988

1.2 Climate

The Trans-Pecos Climatic Division of the Basin and Range lies in the mountainous region of Texas.  Climatic
characteristics vary according to location due to the rugged and fragmented terrain of the region.  The area at lower
elevations, below about 4,000 feet Mean Sea Level (MSL), is classified as the arid, subtropical zone, while the
higher altitude areas are classified as cool-temperate-humid with warm summers.  Annual rainfall totals are usually
below 12 inches and range from eight inches in El Paso to over 16 inches in the Davis Mountains. The maximum
rainfall occurs in July.  Due to the dryness of the air, the daily temperature range is large, in excess of 30° at many
sites and over 35° in some months.  The air flow, averaging 9.4 miles per hour, is influenced by the mountains,
especially in the winter.  Summer air flow is generally from the southern sector but changes to northeasterly around
Balmorhea (Reaves County) because of the high lands.  Relative humidity ranges from 55 percent in the morning to
27 percent in the afternoon over the day.  Climatological data for counties in the Trans-Pecos Climatic Division are
listed in Table 69 (National Fiber Information Center 1987; Kingston 1993).

1.3 Geological Resources

1.3.1 Introduction and Physiography

The portion of the extremely widespread Basin and Range province is known as the Trans Pecos Region, and is
bounded on the east by the Pecos River and on the west by El Paso (Figure 35).  Major landforms are dominated by
block-faulted ranges separated by broad intermontane basins.  Modern river valleys within these basins can be
relatively narrow and cut into either basin fill or the older underlying rock.  The entire central portion of the area is
overprinted by volcanism, which provides the distinctively shaped Davis Mountains in Presidio and Jeff Davis
counties (Ferguson 1986).
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Figure 34. Study Area along the Basin and Range Province
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Table 69 - Climatological Data for Counties in the Climatic Division of the Basin and Range Province
(Texas Land Border)

Mean Annual

Climatic                       Prevailing
Division/ Temperature (°F) Precipitation Relative Humidity    Wind
County  Max.  Min. (inches)  (percent)                                 Direction

TRANS PECOS
Brewster 89 32   15.7      N/A W/SE
Presidio 90 25   14.8      N/A S
Jeff Davis 83 32   18.9       39 W
Culberson 95 30   11.1      N/A N/A
Hudspeth 94 27    8.0       35 N/A
El Paso 95 30    7.8       35 W-SW/S

Legend: N/A =  Not Available
Max. =  Maximum
Min. =  Minimum
F =  Fahrenheit

Source: National Fibers Information Center 1987; Kingston 1993

1.3.2 Surface Stratigraphy

Materials exposed at the surface in the Trans-Pecos range in age from Lower Paleozoic rocks (Devonian, Silurian,
Ordovician, and Cambrian in Brewster County) to Quaternary unconsolidated materials, a span of almost 400
million years (Figure 35).  This great diversity reflects the complicated structural history of the area and the
extensive intrusive and extrusive igneous activity.  The youngest rocks present are Quaternary alluvial deposits
along major river beds (Upper Rio Grande Basin).  The Tertiary (3 to 70 million years ago) is represented by
undifferentiated sediments and volcanic and intrusive igneous rocks from Brewster through Culberson counties.
The limestones of the upper (Gulf Series in Brewster County) and the Lower Cretaceous age (Comanche Series in
Hudspeth and El Paso counties) are separated from underlying Paleozoic sedimentary rocks (Permian in Hudspeth
and El Paso counties) by a considerable unconformity (Table 70).  The outcrop pattern is determined in large part by
fault and igneous contacts rather than original depositional boundaries.  Surface topography is a function of igneous
activity and structural overthrusting with considerable overprinting from erosional forces following each tectonic
episode (Bedinger et al. 1989).

1.3.3 Tectonic Features

The area has been subject to at least two major series of tectonic episodes, one preceding and one after the
deposition of the Cretaceous carbonate sediments.  The earlier series of episodes resulted in contorted Paleozoic
rocks which were eroded to a flat plain.  The Cretaceous seas subsequently deposited limestone on this
unconformity which was then deformed by a combination of overthrusting and both intrusive and extrusive activity.
Erosion has since removed much of the Cretaceous deposits (Maxwell 1968).  There is currently no active
volcanism in the area.
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Figure  35.  Geology along the Basin and Range Province
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Table 70 - Stratigraphic Chart for the Basin and Range Province
(Texas Land Border)

System Series Age (B.P.)
Group and/or

Formation Description
Quaternary Holocene and

Pleistocene
2 m.y. to
present

Alluvium unconsolidated, mixed sand,
silt, and clay with some    gravel

Tertiary Miocene and
Oligocene

38 m.y. to
5 m.y.

Rawls and
Tascotel

volcanics

Eocene and
Paleocene

70 m.y. to
38 m.y.

Buck Hill volcanics with minor isolated
amounts of volcanic - derived
conglomeratic sandstones and
minor intrusives

Cretaceous Upper 100 m.y. to
70 m.y.

Tornillo
Terlingua

mixed sandstones and shales
limestones and marls

Lower 135 m.y. to
100 m.y.

Fredericksburg
Trinity

limestones and marls
sandstones and conglomerates
with minor shales

Permian Guadalupian
Leonardian

270 m.y. to
232 m.y.

Delaware Mountain
and Yeso/Abo

mixed clastic and carbonate
sediments with anhydrite

Wolfcampian 286 m.y. to
270 m.y.

Hueco layered limestones and shales
with basal conglomerate

Pennsylvania Lower 320 m.y. to
295 m.y.

Atoka and
Morrowan

mixed sedimentary rocks with
channel sandstones

Lower
Paleozoic

Mississippi,
Devonian,
Ordovician, and
Cambrian,
undivided

570 m.y. to
320 m.y.

undivided mixed sedimentary rocks

Precambrian undivided 2000 m.y. to
1200 m.y.

undivided intrusive and extrusive igneous
rocks,
metamorphic rocks

Legend: B.P. = Before Present
m.y. = million years

Source:   Renfro et al. 1973; Van Eysinga 1975; Barnes 1992

1.3.4 Natural Resources

Natural resources present within the 50-mile wide inland corridor of the Basin and Range include both coal and
metal.  There has been bituminous coal production from the Harpersville, Palo Pinto, and Mingus Formations, all of
Pennsylvania age, in parts of Brewster, Presidio, and Hudspeth counties.

Historically both precious and base metals have been mined locally in Brewster, Presidio, and part of Jeff Davis
counties for almost a century.  No mines are currently active. The latest period of activity dates from the latter days
of World War II.  The primary metal produced is mercury, with smaller amounts of gold, silver, lead, zinc, and
copper (St. Clair et al. 1981; Price et al. 1989).

1.4 Soils

1.4.1 General Soil Associations

The Basin and Range consists of desertic soils of the Basins, Plains, and Mountains with some undulating to hilly
calcareous soils over limestone and limy earths of the Grande Prairie and Edwards Plateau (Godfrey et al. 1973).
Soil associations in the study area are briefly described below.
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Shallow and deep loamy soils with rock outcrop (Lozier-Upton-Rock) of the Grande Prairie and Edwards Plateau
cover the study area east of Big Bend National Park.  The Reeves-Reakor-Upton soil association of most nearly
level to undulating soils, loamy or clayey throughout, with an accumulation of gypsum, or powdery or indurated
lime comprise the dominant soil type throughout the study area except for El Paso County.

Limestone and igneous rock outcrops of mountains and hills, with mostly shallow, loamy soils with deep soils
consisting of loamy surface layers and clayey subsoils form another abundant soil type except for the area in El Paso
County and southwestern Hudspeth County.  These soils, consisting of different associations, occur in the following
areas:  Rock outcrop-Brewster-Lozier in Brewster and Presidio counties  along the river and inland areas in and
adjacent to Big Bend National Park; Rock outcrop-Lozier in Presidio, Jeff Davis, Culberson, Hudspeth, and El Paso
counties mostly in the interior of the corridor with some areas reaching down to the Rio Grande; and Brewster-
Munquiz-Rock outcrop in Jeff Davis county.

Loamy or clayey soils (Harkey-Glendale-Saneli) form the Rio Grande floodplain from southwestern Hudspeth
County through El Paso County, while the Hueco-Wink-Bluepoint soil association consisting of hummocky and
duney soils, mostly sandy throughout, with loamy subsoils of indurated to powdery lime accumulations extends
adjacent to the floodplain eventually expanding inland and becoming the dominant soil type in El Paso County
(Godfrey et al. 1973).

1.4.2 Engineering Limitations

The permeability range, flooding/erosion hazard, and limitations to construction for each soil association in the
Basin and Range is listed in Table 71.

1.5 Air Quality

1.5.1 Federal, State, Rural, and Wilderness Standards

The State of Texas has adopted the National Ambient Air Quality Standards (NAAQS) (40 CFR Part 50) and
subsequent changes to these standards as the State's air quality criteria (Table 5).  Primary standards are established to
protect public health while secondary standards provide protection for the public's welfare, and include wildlife,
climate, recreation, transportation, and economic values.  Regulations under the Clean Air Act Prevention of
Significant Deterioration (PSD) provisions (40 CFR Part 52 - PSD of Air Quality) were enacted in order to maintain or
improve the existing air quality in all Intrastate Air Quality Control Regions (IAQCRs) and National Rural and
Wilderness Areas.  The El Paso county area in the Texas Basin and Range Province was found to be in non-attainment
of ozone (O3), and portions of the City of El Paso exceed the standards for respirable particulate matter (PM10) and
carbon monoxide (CO), as established under the NAAQS.

1.5.2 Air Quality Control Regions

The six counties of the Basin and Range Province fall within the USEPA's El Paso-Las Cruces-Alamagordo
Interstate Air Quality Control Region.  This is one of a nationwide system of AQCRs established by the USEPA for
air quality planning purposes (40 CFR Part 81).  These six counties comprise TNRCC Region 6 (Figure 6).
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Table 71- Soil Characteristics for Counties in the Basin and Range Province
(Texas Land Border)

Soil Association Counties Permeability Range Flood/Erosion Hazard Limitations to Construction

Rock outcrop-Brewster-Lozier Brewster Moderate None/Slight Very low-low shrink swell
Presidio

Reeves-Reakor-Upton Brewster Moderate None/Slight-moderate Low-moderate shrink swell
Presidio
Jeff Davis
Culberson
Hudspeth
El Paso

Brewster-Musquiz-Rock outcrop Jeff Davis Slow-moderate None/Slight Low-moderate shrink swell
Culberson

Rock outcrop-Lozier Presidio Moderate None/Slight Very low shrink swell
Jeff Davis
Culberson
Hudspeth
El Paso

Hueco-Wink-Blue Point Hudspeth Moderately No data available Low shrink swell
El Paso rapid-rapid

Harkey-Glendale-Saneli Hudspeth Slow-moderate Occasional/Slight-high Low-moderate shrink swell
El Paso

Source:   Jaco 1971;  Godfrey et al. 1973;  Rives 1980;  Cochran and Rives 1985
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1.5.3 Potential Sources of Air Pollutants

The airshed along the Texas Land Border encompasses a largely rural and undeveloped area.  The air quality is
generally good, except for occasional dust storms.  However, there are some substantial air pollution problems
associated with urbanization and industrialization in the larger border "sister cities" of Juarez-El Paso.  Many studies
have shown that the majority of high pollution periods occur in winter months during air stagnation conditions when
air flows down and into their common valley from both sides of the border and becomes trapped throughout the
evening hours (TNRCC, May 1998)

In addition, there are a number of anthropogenic (man-made) sources of air contaminants that affect the air quality
of the study area.  These include industrial emissions, mobile (vehicular) emissions, area source emissions (e.g.,
emissions from numerous residences and small commercial establishments in an urban setting), dust resulting from
wind erosion of agricultural disturbed lands, and pollutants transported into the study area on winds blowing from
major urban/industrial areas outside the study area.

Pollutant emissions estimates for industrial sources operating within the six counties are provided in Table 72  Of
the six counties, only El Paso County had any emissions (Table 73) of toxic air pollutants as reported for 1996 under
the USEPA's Toxic Release Inventory System (TRIS) (USEPA 1998).  For that year, facilities in El Paso County
reported total air toxic (combined fugitive air and stack air emissions) releases of 491,197 pounds.  These data
represent only those emissions from certain kinds of industrial sources required under Section 313 of the Superfund
Amendments and Reauthorization Act (SARA) of 1986.  They do not include toxic substances emitted from mobile
sources or area sources (e.g., open burning).

Efforts to develop an emissions inventory for Juarez/El Paso have been underway since 1990, but results have not
yet been published.  Industrial emissions sources that concern federal and state regulatory agencies include the
Maquiladora (manufacturing) plants, oil and gas, metallurgy, iron and steel, electric power generation, cement
manufacturing, mining, and brick manufacturing (USEPA 1992a).  Throughout the U.S./Mexico land border area
(Texas to California) about 1,400 Maquiladora (manufacturing) plants are clustered in Mexico.  Estimates of
emissions obtained by reviewing the production statistics for these plants (USEPA 1992a) include:

Industrial Category Percent of Total

Electronic/electrical materials and supplies 34%
Other manufactured products 14%
Transportation equipment and supplies 13%
Electronic/electric equipment/apparatus 9%
Metal industries 6%
Petroleum and products, plastics, chemicals 6%
Food and agricultural 5%
Medical supplies 5%
Services 5%
Clothing and other textiles 2%

A major air quality concern is the emission of Volatile Organic Compounds (VOCs) from plants manufacturing
electronic and electric equipment, transportation equipment, and furniture.  VOCs are major precursors of ozone
formation and may be toxic substances.  Other major sources of air pollutants in the Juarez - El Paso area are mobile
sources including vehicle emissions.  Area sources also contribute significantly to air quality problems in the Juarez
- El Paso region by emitting large quantities of particulate matter and carbon monoxide.  Many residences in the
Mexican border region burn non-conventional fuels such as wood scraps, cardboard, and tires to provide warmth in
winter.  Under certain meteorological circumstances, these emissions can produce dangerously high levels of
pollutants (USEPA 1992a).
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Table 72- County Emissions Summary for Selected Air Pollutants in the Basin and Range Province
(Texas Land Border)

County Selected Air Pollutants (Tons/Year)
SO2 TSP NOx CO VOC Pb

Brewster      
Culberson   1,868   

El Paso 7,011 697 5,306 2,069 1,651 6.6

Hudspeth      

Jeff Davis      

Presidio      

Totals 7,011 697 7,174 2,069 1,651 6.6

Legend: SO2 =   Sulfur Dioxide; CO =  Carbon Monoxide; TSP =   Total Suspended Particulates; VOC =  Volatile Organic Compound

NO2  = Nitrogen Dioxide; Pb =  Lead,  = None Reported
Source: USEPA - AIRSWeb Source Count Report, 1997 Data

Table 73 - TRI Total Air Toxics Emissions by County for 1996 in the Basin and Range Province
(Texas Land Border)

County Fugitive Air
(lbs)

Stack Air
(lbs)

Total Air
Releases (lbs)

Brewster NR NR NA

Culberson NR NR NA

El Paso 134,328 356,869 491,197

Hudspeth NR NR NA

Jeff Davis NR NR NA

Presidio NR NR NA

Total: 134,328 356,869 491,197

Legend: lbs. =  pounds; TRI =  Toxic Release Inventory; NR = none reported; NA = not applicable

Source: USEPA Toxic Release Inventory System [TRIS] 1998

Transport of pollutants, especially fine particulates, into the study area also contributes periodically to air quality
degradation.   Malm et al. (1990) performed air parcel trajectory analyses and filter analyses from samplers in U.S.
National Park Service areas near the border.  They reported that during some periods of poor visibility in areas such
as Big Bend and Guadalupe Mountains National Parks, sources as far away as Monterrey, Mexico and the Texas
Gulf Coast may be significantly contributing to the degradation in visibility.

1.5.4 Ambient Air Quality Monitoring/Status

The TNRCC operates seven respirable particulate matter monitors in El Paso.  Local governments operate five
monitors.  Respirable particulate matter (PM) is found to increase from November to March along with carbon
monoxide.  This season is characterized by frequent temperature inversions and air stagnation.  Modeling of data
indicates that El Paso could attain the standard if only U.S.-generated emissions are considered.  A trend in declining
PM levels is evident in monitoring data from 1988 through 1996.

The TNRCC operates three ozone monitors and another one is operated by the local government.  Modeling of data
indicates that El Paso could attain the ozone standard if only U.S.-generated emissions are considered.  A review of
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data collected from 1988 through 1997 indicates a declining trend in the one-hour design value for ozone.

The TNRCC operates four carbon monoxide monitors in El Paso and the local government operates three CO
monitors.  The TNRCC has demonstrated to the EPA that El Paso would meet the carbon monoxide standard based
on emissions from within the U.S.  El Paso can petition the EPA to rule that it meets the CO standard based on
current findings.  A review of data collected from 1988 through 1997 indicates a decline in the maximum second
highest eight-hour concentrations measured among the monitoring sites.

Ambient air quality monitoring data for the six county area is limited primarily to the Metropolitan Statistical Area
(MSA) of El Paso.  A summary of air quality data for 1997 through mid-1998 is provided by the Pollutant Standards
Index statistics for El Paso and Brewster counties in the Texas Basin and Range Province in Table 74.

Table 74- USEPA Pollutant Standards Index Data for Monitored Counties (1997 through June 1998) Basin and Range
Province

(Texas Land Border)

% of Days when Air Quality Was PSI Statistics
County Year Total

Days
Good Moderate Unhealthful Maximum 90th Percentile Median

Brewster 1997 330 97 3 0 57 46 37

Brewster 1998 90 97 3 0 55 46 38

El Paso 1997 365 56 42 1 173 72 47

El Paso 1998 131 61 37 2 147 60 47

As part of the 1983 Border Environmental Agreement signed in October 1989, a long-term ambient air quality
monitoring network has recently been installed in Juarez.  Very little information concerning levels of hazardous or
toxic air pollutants exists for the border study area, because very little monitoring of non-criteria pollutants has been
conducted. However, during the summer of 1991 a cooperative SEDUE/USEPA air monitoring program for non-
methane hydrocarbon species was begun at one site in Juarez and one site in El Paso (USEPA and SEDUE 1992).

1.5.5 Attainment Status

The air quality within the study area is generally good with all counties, except El Paso, and are designated either as
in attainment or unclassified for the criteria pollutants.  In the six counties of the Texas Basin and Range Province
study area, non-attainment designations are for the pollutants, ozone, carbon monoxide, and PM10 in El Paso
County (USEPA 1998).  Except for El Paso County, it can generally be concluded that concentrations of the criteria
pollutants within the study area fall below the applicable NAAQS (see Table 5) established for the protection of
public health.

1.5.6 Abatement Measures

The Clean Air Act requires that for areas designated "non-attainment," plans must be prepared and implemented to
bring the area into attainment within a specified time.  This is most often accomplished through the State
Implementation Plan (or SIP) process.  Under the new requirements of the Clean Air Act Amendments (CAAA) of
1990, El Paso must accomplish the following three major tasks (USEPA and SEDUE 1992):

(1) develop and implement VOCs and/or NOx reduction strategies to attain the NAAQS by November
15, 1999;

(2) implement an alternative vehicular fuels program to be used during winter months; and
(3) implement additional Reasonably Available Control Measures (RACM) for existing affected

stationary and area sources.
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Additionally, under new Title III and Title V provisions of the CAAA of 1990, certain stationary sources are subject
to new requirements for measurement, reporting, and control of toxic air pollutants and for obtaining operating
permits.

The TNRCC has implemented a number of volatile organic compound (VOC) controls in El Paso.  The New Source
Review Permits Division of the TNRCC develops enforcement programs for major stationary sources, while the
Inspection and Maintenance Program of the TNRCC targets mobile sources.  In addition, Mexico is imposing
emissions controls in Juarez.  Only oxygenated fuel can be sold in El Paso County from October through March
when CO levels are highest.

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the development of the U.S.- Mexico Border Environmental Agreement. This agreement, signed in
October 1989, details the primary objectives of common border environmental cooperation; establishes a
mechanism for additional agreements, annexes, and technical actions; and provides for regular high-level meetings
and special technical meetings to further promote and encourage environmental cooperation between the two
countries (USEPA 1992d; USEPA and SEDUE 1992).  As part of the Agreement efforts, an "Integrated
Environmental Plan for the Mexican - U.S. Border Area" (First Stage, 1992-1994) was completed recently (USEPA
and SEDUE 1992).  A variety of air quality action plans in this document have been developed for the Juarez - El
Paso area.

1.6 Water Quality and Supply

1.6.1 Surface Water

1.6.1.1 Major River Basins, Irrigation Canals, and Lakes

Surface water in the Basin and Range Province is located in the Rio Grande basin, which includes the Upper Rio
Grande basin (Figure 36).  The counties in this study area include El Paso, Hudspeth, Culberson, Jeff Davis,
Presidio, and Brewster.  San Estaban Lake is the areas largest lacustrine body of water with a surface area of 762
acres providing water conservation storage (18,700 acre-feet) and flood control in Presidio County.  In El Paso
County, the Rio Grande's water is diverted into a series of canals (i.e., American, Hudspeth, Riverside, Franklin) for
domestic and irrigation use (Woodward 1986; IBWC 1993b; Kingston 1993).

1.6.1.2 Water Quality Standards

The Texas Surface Water Quality Standards (TSWQS) adopted by the TNRCC on March 19, 1997 are applicable to the
Texas Basin and Range region and an overview of their development and implementation is described in section II,
paragraph 1.6.1.2 of this volume.  The development and implementation of "total maximum daily loads" (TMDL) in
watersheds will be used to measure the amount of pollution a water body can receive and still meet surface water
quality standards for its designated uses.  TMDLs will be developed and implemented for impaired water bodies in
which standards are exceeded for specific pollutants.  The time frame for completing this initiative in the Rio Grande
and Southern Gulf Coastal basins is by the end of year 1999.  Table 75  lists the classified segments and their recent
water quality status within the Texas Basin and Range study area.  Table 76 lists these classified segments and the
status of the designated uses they support.  Surface water balance estimates for the entire Texas land border region are
listed in Table 17 in Section II of this volume.
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Figure 36.  Major River Basins in the Basin and Range Province
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Table 75- Description of Surface Water Basins and Water Quality, Texas Basin and Range Province
(Texas Land Border)

Pollutants Sources of PollutionBasin/Drainage Name
Associated County/City

Segment
No.

Segment
Length
(miles)

Low
O2

High
P

High
S

High
N

Coli-
forms

High
TDS

High
Clor.

Toxic
Waste

Chloro
-phyll

Dom
WW 2

Indus
WW 2

Agri.
WW 2

Non-
point

Rio Grande above Amistad
Reservoir - Brewster, Presidio Co

2306 313 X As,
Ba, Se,
DDE

X (8) X (1) X (1)

Rio Grande Below Riverside
Diversion Dam - El Paso,
Hudspeth, Culberson, Presidio Co

2307 222 X X X X X X Mn X X
(13)

X (6) X
(12)

Rio Grande Below International
Dam - El Paso Co., El Paso (city)

2308 15 X X X X Cu X X (2) X (2) X (2)

Rio Grande above International
Dam - El Paso Co., El Paso (city)

2314 21 X X X Mn X X (7) X (2)

The symbol X indicates that this segment or a portion of this segment has been found to contain elevated levels of the indicated pollutant or accommodates the indicated pollutant sources.
1 This segment is listed in the State of Texas 1998 Clean Water Act Section 303(d) List and Schedule for the Development of TMDL
2 Numbers in parenthesis (n) indicate number of permitted outfalls for this segment
Key to abbreviations: O2 - dissolved oxygen, P - phosphorous compounds, S - sulfur compounds, N - nitrogen compounds, Coliforms - fecal coliform bacteria, TDS - total dissolved solids, Clor . - chlorinated

compounds, Toxic Waste - heavy metals or toxic organic compounds, Chlorophyll  - chlorophyll α, Dom WW - domestic wastewater outfalls, Indus WW - industrial wastewater outfalls, Agri . -
agricultural waste discharge, Non-point - non-point sources of wastewater,

Key to Toxic Wastes: As - arsenic, Ba - barium, Cu - copper, Mn  - manganese, Se - selenium,  DDE -
Source:  State of Texas Water Quality Inventory, 1996



Volume 2 - Texas Land Border
DRAFT

IV-14

Table 76 - Designated Water Uses and Quality Criteria, 1996 Surface Water Basins, Texas Basin and Range Province
(Texas Land Border)

Designated Use Support Criteria
Basin/Drainage Name

Associated County/City
Segment No.

Contact
Recreat

ion

Public
Water
Supply

Oyster
Waters

Fish
Consu
mption

Cl-1

(mg/L)
SO4

-2

(mg/L)
TDS

(mg/L)
D.O.

(mg/L)
PH

Range
(SU)

Fecal
Colifor

m
#/100m

l

Temper
ature
(ºF)

Rio Grande above Amistad
Reservoir - Brewster, Presidio
Co

2306
S S NA S 300 570 1,550 5.0 6.5-9.0 200 93

Rio Grande Below Riverside
Diversion Dam - El Paso,
Hudspeth, Culberson, Presidio
Co

2307
S S NA S 300 550 1,500 5.0* 6.5-9.0 200 93

Rio Grande Below
International Dam - El Paso
Co., El Paso (city)

2308
NA NA NA S 250 450 1,400 3.0 6.5-9.0 2,000 95

Rio Grande above
International Dam - El Paso
Co., El Paso (city)

2314
S S NA S 340 600 1,800 5.0 6.5-9.0 200 92

Key: S - segment water quality supports this designated use; NS - segment water quality does not support this use; NA - this use is not naturally
supported by this segment
Cl-1 - chloride; SO4

-2 - sulfate; TDS - total dissolved solids; D.O. - dissolved oxygen;
* The D.O. criterion in the upper reach of Segment 2307 shall be 3.0 mg/L when headwater flow over the Riverside Diversion Dam is less than 35 cubic feet per second
Source: From State of Texas Water Quality Inventory, 1996
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1.6.1.3 Water Quality Monitoring Stations

The TNRCC, through its Surface Water Quality Monitoring (SWQM) program collects water quality data from as
many as 42 listed monitoring stations in the Texas Basin and Range province (Figure 36 and Table 77)  A listing of
these SWQM stations by individual identification number, type, and location is provided in Appendix B.  The major
types of surface water monitoring at these stations include toxic substance, Toxicology Data Network (TOXNET),
ecoregion, and biological.  The type of sampling and analyses performed for a given monitoring station depends upon
the designated uses of the segment, the types of contamination that a segment is likely to receive, or other specified
indicators.  Additional monitoring of water quality and hydrologic parameters is also conducted by the U.S. Geological
Survey (USGS) within various river basins in the study area.  The International Boundary Water Commission (IBWC)
also performs monitoring, predominantly within the Rio Grande river basin (IBWC 1989, 1992; Buckner and Shelby
1990a, 1990b, 1990c; TNRCC 1996).  The IBWC, in accordance to the 1944 Water Treaty, is an international body
composed of a U.S. Commissioner and a Mexican Commissioner each appointed by the president of his respective
country.  These commissioners and their staff, headquartered in El Paso, Texas, and Ciudad Juarez, Chihuahua,
respectively, provides the U.S. and Mexico with a binational institution that enables application of the various
boundary and water treaties and other agreements by technical experts along the U.S/Mexico boundary (IBWC 1993).

Table 77- Surface Water Quality Monitoring Stations, Basin and Range Province
Texas Land Border

Segment Id. No. of Monitoring Sta.
2306 11
2307 10

2308 11

2314 10

Total Stations: 42

1.6.1.4 Major Excursions and Potential Sources

Water quality assessments for the Rio Grande hydrologic region indicated the major causes of stream/riverine non-
attainment included fecal coliform bacteria, organic enrichment/dissolved oxygen, nutrients, salinity/total dissolved
solids/chloride, and toxics (including pesticides, metals, and priority organics).  The relative contribution from sources
to the non-attainment are municipal and industrial point sources, non-point sources, natural, and unknown.  Table 76
lists surface water segments for the study area with their designated uses status and water quality criteria from the State
of Texas Water Quality Inventory, 1996, (TNRCC 1997).

Another source of potential pollution is untreated or partially treated wastewater discharges.  In some regions of the
Border Area, namely where waters which cross the border or flow into rivers that form the international boundary
between Mexico and the U.S., have unsanitary conditions due to inadequate treatment or collection facilities.
Within the study area, the sister cities of Ciudad Juarez/El Paso and Ojinaga/Presidio are considered as major
contributors of waste discharges into the Rio Grande.

In 1983, formal efforts between the United States and Mexico to protect and improve the environment in the Border
Area began with the adoption of the U.S.-Mexico Border Environmental Agreement, which was signed in October,
1989.  This agreement details the primary objectives of common border environmental cooperation; establishes a
mechanism for additional agreements, annexes, and technical actions; and provides for regular high-level meetings
and special technical meetings to further promote and encourage environmental cooperation between the two
countries (USEPA and SEDUE 1992).  As part of the Agreement efforts, an "Integrated Environmental Plan for the
Mexican - U.S. Border Area (First Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The
surface water implementation plans in this document call for a number of measures (i.e., collection, treatment, and
disposal facilities) which should result in improved water quality along the U.S.- Mexico border such as the Ciudad
Juarez/El Paso planning efforts (USEPA 1992d).
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1.6.1.5 Surface Water Uses and Yields

The major uses of water are municipal (public and domestic), manufacturing (industrial), steam-electric power,
mining (e.g., recovery of crude petroleum), irrigation, and livestock.  Surface water balance estimates for the entire
Texas land border region are listed in Table 17 in Section II of this volume.

1.6.2 Groundwater

1.6.2.1 Major Aquifers

Seven major aquifers collectively supply most of the groundwater used in Texas .  The main aquifer in the study
area is the Alluvium and Bolson Deposits (Figure 37) which is located in many isolated areas. It is an important
source for irrigation and public water supply.  This unconfined system consists of sand, gravel, silt, and clay and
ranges in depth from 100-1,000 feet but may extend to depths of more than 3,000 feet.  Yields of large-capacity
wells range from 500-900 gallons per minute with maximum yields exceeding 2,500 gallons per minute (Baker
1985; TNRCC 1997.

1.6.2.2 Groundwater Quality

Groundwater is the primary source of drinking water in the study area.  In 1988, the Texas Department of Health
established maximum acceptable concentration levels for inorganic and organic constituents for drinking water (see
Table 18 in section II of this volume).  This complies with the requirements of P.L. 93-523, the Federal "Safe
Drinking Water Act," and the "Interim Primary Drinking Water Regulations" promulgated by the USEPA. The
maximum contaminant level for a pollutant allowed in drinking water is the established maximum limit for that
contaminant which causes no adverse effects on human health.  Secondary levels, usually based on aesthetic reasons
such as taste, color, odor, staining, and scaling, are recommended limits, except for water systems not in existence as
of the effective date for that standard (From Title 30 TAC, Environmental Quality Part I. Texas Natural Resource
Conservation Commission Chapter 290. Water Hygiene Subchapter F).

1.6.2.3 Potential Sources of Contamination

Groundwater assessments within the study area of the Alluvium and Bolson deposits aquifer indicate that the most
common sources for potential contamination include the following:  (1) increased chloride/sulfate concentrations
along the Rio Grande that exceed Secondary Drinking Water Standards; (2) higher levels of total dissolved solids
with levels exceeding 3,000 - 10,000 mg/l; (3) natural/man-made low levels of nitrate (0-20 percent), except in the
counties of Brewster (21-40 percent), Presidio and Hudspeth (41-60 percent); and fluoride (0-3 percent) that
continually exceed the federal drinking water standards.  Table 78 is a summary of DRASTIC analyses for the Texas
Gulf Coastal areas.  In general, this region is moderately to highly susceptible to groundwater contamination due to the
combination of factors described by the DRASTIC indices.  Sources of potential contaminants by aquifer/surface
water basin in the study area are listed in Table 79 (Strause 1988; TNRCC 1997).

Another potential source of pollution is untreated or partially untreated wastewater and industrial wastes which may
pose a risk to transboundary groundwater.  In some regions of the Border Area, namely where waters which cross
the border or flow into rivers that form the international boundary between Mexico and the U.S., have inadequate
management and treatment facilities for wastewater and industrial/hazardous wastes.  Within the study area, the
sister cities of Ciudad Juarez/El Paso and Ojinaga/Presidio are considered as major contributors of waste discharges
into the Rio Grande.
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Figure  37.  Major Groundwater Aquifer within the Basin and Range Province
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As part of the 1989 Agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area (First
Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The groundwater implementation plans in
this document call for a number of measures (i.e., collection, treatment, storage or disposal facilities) which should
result in improved groundwater quality along the U.S.- Mexico border such as the Ciudad Juarez/El Paso planning
efforts (USEPA 1992c).

Table 78- Groundwater Pollution Potential Based on DRASTIC Indices Texas Basin and Range Province
(Texas Land Border)

County General Description of Conditions
Brewster Low to moderately high groundwater pollution potential
Culberson Low to moderately high groundwater pollution potential
El Paso Low to moderately high groundwater pollution potential
Hudspeth Low to moderately high groundwater pollution potential
Jeff Davis Low to moderate groundwater pollution potential
Presidio Low to moderately high groundwater pollution potential

Source:  tnrcc.state.tx.us/water/wpa/gw/drasdef.hrml

1.6.2.4 Groundwater Uses and Yields

Groundwater uses designated by the TNRCC and projected groundwater yields for the year 2000 in the aquifer and
associated surface water basin are presented in Table 80 (Texas Department of Water Resources 1984; TWC 1992a,
TNRCC 1997).

1.7 Noise

1.7.1 General Noise Criteria

Noise is one of the major concerns associated with construction-related activities.  There are three common
classifications of noise: (1) general audible noise in the range heard by humans; (2) special noise, such as sonic
booms or artillery blasts that can have a sound pressure of shock component; and (3) noise-induced vibration also
typically caused by sonic booms and artillery blasts involving noise levels that can cause physical movement (i.e.,
vibration) and even possible damage to natural and man-made structures such as geologic faults, buildings, and
cultural resource structures.  Most noise sources will fall within the audible noise classification because of the rural
nature of the study area.

Audible noise typically is measured in A-weighted sound levels expressed in decibels (dBA).  The A-scale de-
emphasizes the low- and high-frequency portions of the sound spectrum and provides a good approximation of the
response of the average human ear.  On the A-scale, zero dBA represents the average least perceptible sound (gentle
breathing), and 140 dBA represents the intensity at which the eardrum may rupture (jet engine at open throttle)
(National Research Council 1977).

Since the proposed activities primarily involve construction-related and operational activities that are not capable of
attaining the speed of sound and, thus, are incapable of causing special noises, all noise levels discussed herein will
be measured on the A-scale (dBA).  Based on Figure 9 and Table 22, normal noise levels in the study area would
range from a low of 35 decibels (dB) over the majority of the corridor to a high of less than 60 dB near any rural
community.  Noise levels would increase in El Paso due to vehicular traffic, commercial airlines, and major
construction activities.  Noise levels in these areas could range above 90 dB (Wyle Research Corporation 1992).
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Table 79- Groundwater Quality Problem Areas within the Aquifer/Surface Water Basin of the Basin and Range Province
(Texas Land Border)

Aquifer/
Surface Water
Basin Pollutants Source of Pollutants Counties

ALLUVIUM AND BOLSON DEPOSITS

Rio Grande Radium Area of radioactive anomalies or Brewster, Presidio,
occurrences of radioactive  minerals  Hudspeth, El Paso

Hazardous waste RCRA site El Paso

Organics (hydrocarbons), LUST site El Paso
metallic substances, inorganic
acids, microorganisms, and
radionuclides

Nitrogen, phosphates, salts, Feedlots/animal wastes Presidio,
and infectious agents El Paso

Acidic waters Mine backfill wells Brewster
Variable sediments, pesticides Artificial recharge wells El Paso
and fertilizers

Legend: RCRA = Resource Conservation and Recovery Act
LUST  = Leaking Underground Storage Tank

Source:    TWC 1989, 1992a, TNRCC 1997
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Table 80 - Groundwater Yields and Uses within the Aquifer/Surface Water Basin of the Basin and Range Province
(Texas Land Border)

                                                  Yields (thousands acre feet/year) and Uses
Aquifer/
Surface Water
Basin Counties Municipal Manufacturing Power Generation Mining Irrigation Livestock

ALLUVIUM AND
 BOLSON DEPOSITS

Rio Grande Hudspeth 202.2 13.8 6.0 20.5 147.4 11.6
El Paso

Source:  Texas Department of Water Resources 1984; TWC 1992a, TNRCC 1997
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1.8 Land Use

1.8.1 Land Use Classification

Major land uses within the Basin and Range include agriculture, rangeland, forest, recreation/special use, urban, and
water.  Counties with extensive government land (i.e., National Park Service, U.S. Forest Service, Bureau of Land
Management) will be discussed in the section describing county land use.  Specific land uses in each classification
are described below.

Agriculture  Specific land uses within this classification include highly developed croplands,
pasture, small grains, forage crops, hay production, and orchards.  The land may be irrigated or
non-irrigated.  Prime farmland may or may not be included depending on its existing and
historical land use.

Rangeland  Specific land use includes the grazing of cattle, horses, sheep, goats, and other
domestic animals.  This is based on the presence of naturally occurring grasses, grasslike plants
and forbs, or shrubs suitable for grazing and browsing.  This classification would include natural
grasslands, savannas, some wetlands, and other areas with the potential to support certain forb and
shrub communities under prudent and normally accepted land management practices.

Forest  This land use classification is comprised of coniferous and deciduous stands of
vegetation.  The forest may or may not be suitable for the commercial harvest of timber.  Tree
canopy cover would usually be over 50 percent.

Recreation/Special Use  This land use classification includes barren land or land with sparse
vegetation cover during most of the year.  Areas of sand dunes or shifting soil would also be
included. This classification also includes tourist recreation and natural and wildlife management
areas.

Urban  Specific land uses within this classification include residential (single family and multi-
family), industrial, transportation, commercial, educational, medical, recreational, and open space
for environmental protection (i.e., floodway, utility easements, and right-of-way), and
underdeveloped land within political boundaries (i.e., cities, towns, villages, etc.).

Water  This land use classification includes naturally occurring and made-made lakes,
reservoirs, bays, rivers, streams, and wetlands.

1.8.2 Existing Land Use

The existing land and water area of each county (U.S. Department of Agriculture 1992), as of 1987, is listed in
Table 81.  The land areas (Table 82) for each county are the official land and water areas as listed in the National
Resources Conservation Service State Manual 1560.3 and may differ from other published sources.  Land uses range
from well developed urban centers of commerce (e.g., El Paso) to areas of intensive agricultural activities  (e.g.,
Upper Rio Grande Valley) to extensive areas of recreation and wildlife management areas (i.e., Big Bend National
Park and Black Gap Wildlife Management Area).

The majority of land use in the Basin and Range is rangeland (96 percent), followed by recreation/special use (two
percent), agriculture (one percent), and urban (one percent).  Rangeland and recreation/special use combined totaled
98 percent of the total land use within the study area.
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Table 81- Land and Water Areas by County in the Basin and Range Province
(Texas Land Border)

Land Area Percentage of Water Area Percentage of
County   (Acres) County Land  (Acres) County Land

Brewster 3,253,800 >99 200 <1
Presidio 2,469,200 >99 100 <1
Jeff Davis 1,444,200 100 - -
Culberson 2,384,100 100 - -
Hudspeth 2,905,300 >99 100 <1
El Paso     568,900 >99  500   <1
Totals 13,025,500 900

Source: U.S. Department of Agriculture 1992

A brief description of existing land use by county is discussed below (Kingston 1993).  Large areas of land used for
special purposes (recreation) or with special ownership (e.g., Native Americans) are discussed within the county
description.

1.8.3 Land Use by County

Brewster County  The major land use is rangeland (96 percent).  Rangeland activities involve
the production of cattle, sheep, and goats.  Small areas of land are irrigated and used for orchards
(pecans and apples).   There is some mining of sand, gravel, and fluorspar.  Manufacturing occurs
on a limited scale.  Recreation and special uses are also important.  This county has many tourist
attractions including Big Bend National Park, abandoned mining towns, scenic drives, canyons,
mountains, museums, working ranches, summer theaters, hunting, and areas for rock hounds.
Alpine (population 6,077) is the county seat and the only urban area.

Presidio County  Rangeland (99 percent) is the major land use.  Rangeland is used for the
production of cattle and goats. Agricultural land use (one percent) is limited to the production of
cantaloupes, lettuce, watermelons, onions, and alfalfa.  Limited irrigation of agricultural land
occurs, mostly along the Rio Grande.  Major secondary land uses involve hunting and tourism.
Most tourism occurs within the Big Bend Ranch State Natural Area and on adjacent land.  Marfa
(population 2,689) is the county seat and the only urban area.

Jeff Davis County  Rangeland is the primary land use (99 percent) and is utilized primarily for
the production of beef cattle.  Tourism is high within the area.  Major recreational activities are
centered around Fort Davis National Historic Site, Davis Mountains State Park, and McDonald
Observatory.  Urban land uses are minor and contained in the county seat at Fort Davis
(population 1,212).

Culberson County  The major land use is rangeland (99 percent).   Rangeland is used for the
production of beef cattle. Agricultural land (less than one percent) is used for the production of
cotton and pecans.  Major recreational areas include Guadalupe Mountains National Park, El
Capitan, Twin Peaks, and numerous scenic mountains and canyons.  Secondary rangeland use is
limited talc and hard rock mining and oil production.  Van Horn (population 2,765) is the county
seat and the only urban area.
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Table 82- Existing Land Use by County in the Basin and Range Province
(Texas Land Border)

Land Use Classification (in thousand of acres) *
Recreation/

County Agriculture Rangeland Forest Special Use Urban Water Total **

Brewster - 3,147.0 - 81.6 25.2 0.2 3,254.0
Presidio 6.7 2,448.3 - 3.4 10.8 0.1 2,469.3
Jeff Davis 15.0 1,350.2 - 73.4 5.6 - 1,444.2
Culberson 5.0 2,368.9 - 1.4 8.8 - 2,384.1
Hudspeth 70.9 2,817.2 - 1.9 15.3 0.1 2,905.4
El Paso  59.4  358.4   -   40.9  110.2  0.5    569.4
Totals 157.0 12,490  - 202.6 175.9 0.9 13,026.4
Percentage 1.2% 95.9% - 1.6% 1.35% >0.0%

*  Federal land area not included
** Area rounded
Source:  U.S. Department of Agriculture 1992
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Hudspeth County  The major land use is rangeland (96 percent).  Rangeland is used for
production of beef cattle.  Agricultural land use (two percent) is used for the production of cotton,
alfalfa, and vegetables.  Approximately 40,000 acres (56 percent) of agricultural land is irrigated.
There is a limited amount of mining (primarily talc, stone, and gypsum).  The major recreational
area is Guadalupe Mountains National Park.  The park contains unique plant life, scenic canyons,
scenic drives, hot springs, salt basins, white sands, and other geological formations.  The leasing
of rangeland for hunting is an important secondary and seasonal land use.  Urban land use (less
than one percent) is in Sierra Blanca (population 700 est.), the county seat and principal center of
trade and commerce.

El Paso County  The county is the most developed urban center within the study area but the
greatest percentage of land (63 percent) is devoted to rangeland for the production of dairy cattle,
beef cattle, and hogs.  Agricultural land use (10 percent) includes irrigated cotton land, with
limited grain, pecans, and hay production.  Seven percent of the land is used for special land use
(military) at Fort Bliss and Biggs Army Airfield.  The City of El Paso, fourth largest city in Texas,
is the center of government, trade, commerce, retail distribution, education, and tourism in the
study area.   Manufacturing in El Paso includes ore smelting, oil refining, cotton, and food
processing.  The City of El Paso (county seat, population 515,342) is a major border crossing and
a gateway to northern Mexico. Tourist visitation is very high within the area.  Major recreation
areas include the Franklin Mountains and Hueco Tanks State Park along with numerous missions
and other historical sites.  The Tigua Indian Reservation is the oldest community in Texas and is
in the incorporation limits of the City of El Paso.  The land use outside of El Paso is rural in
character and presents a diverse land use within a short distance from the city.

1.8.4 Recreation/Special Land Use Areas

The Basin and Range contains numerous recreational/special land use areas.  These land uses vary from national and
state parks to wildlife management refuge areas.  The majority of these special land use areas are outside of highly
urbanized centers.  Table 83 lists the recreation/special land use areas within the 50-mile wide inland corridor (study
area) along the Basin and Range Province.  These lands have been established for recreational activities but are also
used for flood control, scenic, historic, and wildlife management uses.  The land outside of the urban centers is in
private ownership.  The three government agencies owning large areas of land in the study area include the U.S.
Army, U.S. Department of the Interior (National Parks and Historic Sites), and the Texas Department of Parks and
Wildlife (State Parks and Wildlife Management Areas).

1.9 Transportation

1.9.1 Roads

The highway system within the Basin and Range is not extensively developed but is adequate for this sparsely
developed area (Figure 38).  Interstate 10 connects the Midland-Odessa area to El Paso. The interstate highway is
the major east-west connection within the study area (150 miles in length) and through the southwestern portion of
the United States.  U.S. Highways 385, 67, 90, 62/180 are the major highways in the area.  Other highways also
providing access include Routes 285, 17, and  54, and Farm-to-Market 111 and 118.  There are numerous county
and secondary roads throughout the study area.  In addition, a large system of dirt roads and jeep trails in various
conditions occur along the border area (Rand McNally 1993).

Legal ports of entry within the study area are: Presidio-Ojinaga (Presidio County), Fort Hancock-El Porvenir
(Hudspeth County), and Fabens-Guadalupe, Ysleta-Zaragosa II (under construction), Yselta-Zaragosa I,
International Bridge of the Americas (Cordova), Stanton Street (U.S. to Mexico only), and Paso del Norte Santa Fe
(Mexico to U.S. only) (see Figure 38) (National Archives and Records Administration 1998).
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Table 83- Recreation/Special Land Use Areas in the Basin and Range Province
(Texas Land Border)

County       Area Acreage (Acres) Ownership

Brewster Black Gap WMA 112,638 TPWD
Brushy Canyon 9,785 TNC
Big Bend National Park 801,163 NPS
  - North Rosillos Mountains Preserve 67,129 TNC
Rio Grande Wild and Scenic River 191.2 miles a NPS
Elephant Mountain WMA 23,147 TPWD
Elephant Mountain State Park 200 TPWD
Big Bend Ranch SNA 265,507 b TPWD

Presidio Big Bend Ranch SNA 265,507 b TPWD
Las Palomas WMA 2,082 TPWD
  - Ocotillo Unit 2,082
Fort Leaton SHP 18 TPWD

Jeff Davis Davis Mountain State Park 2,678 TPWD
Fort Davis NHS 460 NPS
McDonald Observatory 3 UT

Culberson Sierra Diablo WMA 10,991 c TPWD
Hudspeth Sierra Diablo WMA 10,991 c TPWD
El Paso Feather Lake Wildlife Sanctuary 44 El Paso/Trans

Pecos Audubon
Society

Tigua Indian Reservation 66 BIA
Chamizal National Monument 55 NPS
Magoffin Homestead SHP 2 TPWD
Fort Bliss Military Reservation 1,200,000 d U.S. Army
  - Biggs Army Airfield 10,941 U.S. Army
Franklin Mountains State Park 24,000 TPWD
Wilderness Park Museum 17 PVT
Hueco Tanks SHP 860 TPWD

Legend: WMA =  Wildlife Management Area SHP=  State Historical Park
TPWD =  Texas Parks and Wildlife Department BIA=  Bureau of Indian Affairs
NHS =  National Historic Site PVT =  Private
SHS =  State Historic Site
NPS =  National Park Service
UT =  University of Texas
TNC =  The Nature Conservancy
SNA =  State Natural Area

a Total mileage includes area in Brewster, Terrell, and Val Verde counties
b Total acreage includes area in Brewster and Presidio counties
c Total acreage includes area in Culberson and Hudspeth counties
d Total acreage includes area in El Paso County, Texas and Otero County, New Mexico

Source: TPWD 1985, 1991a, 1992a, 1998; Shearer Publishing 1988; Araujo et al. 1990; Cummings 1990; Graham 1992; Jones 1992; Kingston
1993; TNC 1993, 1997, USFWS 1998.
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Figure 38.  Highway System and Legal Ports of Entry along the Basin and Range Province
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1.9.2 Railroads

The Southern Pacific and Missouri Pacific are the two operating railroads in the study area with approximately 245
miles of mainline track (Figure 39).  The National Railroad Passenger Corporation (AMTRAC) provides passenger
service in the area.  The only passenger station is in El Paso (Rand McNally 1993).

1.9.3 Airports

El Paso International Airport is the only airport in the study area offering regularly scheduled commercial or
commuter flights.  Total domestic departure and deplanements from 1991-1992 included 27,876 departures and
1,713,559 deplanements which was four percent of the total for the state.  The data for aircraft departures include
commercial and computer flights; personal and business flights; instructional flights; aerial application flights for
crop spraying, aerial photography, and other uses.  Other minor commercial airports within or near the study area are
listed in Table 84.  In addition, there are also numerous private airstrips throughout the study area.  The only military
airfield in the study area is Biggs Army Airfield at Fort Bliss Army Base in El Paso (U.S. Department of Commerce
1998b; Kingston 1993).

Table 84 - Minor Commercial Airports in the Basin and Range Province
(Texas Land Border)

County City Airport
Brewster Alpine Alpine / Casparis
Presidio Marfa Marfa
Culberson Van Horn Culberson County
Hudspeth Dell City Dell City
El Paso Fabens Fabens
El Paso Horizon City West Texas

Source:  U.S. Department of Commerce 1998b

1.9.4 Water

Commercial navigable waterways are not present in the study area.
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Figure 39. Railroad System along the Basin and Range Province
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1.10 Hazardous Waste

1.10.1 Overview

A review of regulatory database information from federal and state regulatory agencies was conducted to identify areas
of known hazardous waste/substance releases, regulatory violations, or other documented incidents.  This information
provided by USEPA's Comprehensive Environmental Response, Compensation, and Liability Information System
(CERCLIS) list, USEPA's Resource Conservation and Recovery Information System (RCRIS) violation and corrective
action list, and the TNRCC leaking petroleum underground storage tank (LPUST) database.  In addition, the USEPA
Toxic Release Inventory (TRI) provides gross data regarding reported releases not included in the other databases.
These information databases report hazardous waste or substance sites which pose a potential risk to human health and
the environment.  This information was used to identify areas impacted by hazardous wastes or substances within the
Texas Basin and Range study area and to develop Figures 40 through 42 that show a general representation of the
relative geographic concentrations of these sites.

CERCLIS registers potential hazardous substance sites identified under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA) of 1980 including sites that are reported on the National Priorities List
(NPL or Superfund sites).  CERCLA was enacted to respond to threats posed by uncontrolled releases of hazardous
substances to the environment.  The NPL includes those sites that appear to pose the most serious threats to human
health and the environment, and are eligible for Superfund financed remedial action.

The RCRIS violation and corrective action list contains hazardous treatment, storage, and disposal (TSD) facilities
regulated under the Resource Conservation and Recovery Act (RCRA) of 1976 that have reported violations and/or
corrective actions.  RCRA controls the generation, transportation, treatment, storage, and disposal of hazardous waste
through comprehensive management techniques and requirements.  Violations to this Act can include deviation from
regulations or provisions of compliance orders, consent agreements, consent decrees, permit conditions or manifests.
Corrective actions taken under RCRA can include groundwater or surface water monitoring, closure and post-closure
activities at a facility, compliance studies, and remedial actions.

The State of Texas LPST database is a listing of underground storage tanks (USTs) which have reported a release of
petroleum to the environment.  This listing was derived from the TNRCC files and includes only those sites reported
to the State of Texas.

These lists may include sites that have already been granted closure and does not include unreported sites or sites
outside of major population centers.

1.10.2 Hazardous Waste Sites

A total of 496 sites were identified in the Texas Basin and Range province:  six CERCLIS sites, six RCRIS violation
and corrective action sites, and 496 LPST sites (Table 85).  Basin and Range province areas are predominately rural,
with historically low industrial activity and small populations that have a low number of reported sites except for El
Paso.  El Paso County is the only county in the study area that reported release of toxic waste from permitted facilities
as requested by the USEPA Toxic  Release Inventory.  The releases reported by El Paso County were: Fugitive Air –
134,328; Stack Air – 356,869; Water – 1,507; Underground – 0; Land – 10,616; Total – 503,320.

Potential sources of pollution from hazardous wastes occurring in some regions of the Border Area is the
transboundary movement of hazardous materials/wastes and abandoned or illegal hazardous waste sites.  Within the
study area, the sister cities of Ciudad Juarez/El Paso are considered as a high priority city-pair where the
transportation, handling, and disposal of hazardous wastes are a cause of public concern.
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Figure 40.  CERCLIS Sites, Texas Basin and Range
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Figure 41. RCRIS Sites in the Texas Basin and Range Province
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Figure 42.  LPST Sites in the Basin and Range Province
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Table 85- Hazardous Waste Sites and Densities by County in the Basin and Range Province
(Texas Land Border)

COUNTY CITY CERCLIS RCRIS LPST
Brewster Marathon 0 0 3

Study Butte 0 0 1
Terlingua 0 0 1

Total County Sites: 0 0 5
Culberson Van Horn 0 0 9
Total County Sites: 0 0 9
El Paso Anthony 1 0 5

El Paso 5 5 440
Fort Bliss 0 1 11
Socorro 0 0 2

Total County Sites: 6 6 458
Hudspeth Fort Hancock 0 0 2

Sierra Blanca 0 0 4
Total County Sites: 0 0 6
Jeff Davis Valentine 0 0 7
Total County Sites: 0 0 7
Presidio Marfa 0 0 9

Presidio 0 0 2
Total County Sites: 0 0 11
Total Texas Basin and Range Sites: 6 6 496

Legend:  CERCLIS  =  CERLA Information System
RCRIS = Resource Conservation and Recovery Act Information System
LPST = Leaking Petroleum Tank

As part of the 1989 Agreement efforts, an "Integrated Environmental Plan for the Mexican - U.S. Border Area (First
Stage, 1992-1994) was completed recently (USEPA and SEDUE 1992).  The hazardous waste implementation plans
in this document call for a number of measures (i.e., tracking, surveillance and enforcement, transportation issues,
and site identification) which should result in improved hazardous waste quality along the U.S.- Mexico border such
as the Ciudad Juarez/El Paso planning efforts (USEPA 1992d).

2.0 Natural Environment

2.1 Biotic Provinces

A total of seven biotic provinces occurs in Texas (Figure 15 in Section II of this volume illustrates biotic provinces
in Texas and the study area).  The Basin and Range lies within the Chihuahuan biotic province which is
characterized as arid with vegetation that is widely characteristic of the southwestern squirrels, pocket mice, rats and
mice) and bats, numerous species of lizards, snakes, and amphibians (e.g., toads, spadefoot toads) plus a variety of
waterfowl and rangeland/forest birds (Dice 1943; Blair 1950).

In contrast to the other mountain ranges in the Basin and Range (i.e., Chisos Mountains in Big Bend National Park),
the Davis Mountains are unique.  Their uniqueness is explained by the more abundant rainfall, more thickly forested
areas in the higher elevations, the presence of a highly developed riparian system, and the greater extent of acres of
montane grasslands.  Consequently, both the flora and fauna are representative of both grassland and woodland
habitats (Kutac 1982).

A comprehensive list of all plant and wildlife species referred to in this section and in the appendices are arranged
alphabetically by their common/scientific name in Appendix C.
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2.2 Vegetation Communities

The vegetation communities of Texas can be defined on the basis of the interaction of geology, soils, physiography,
and climate.  These vegetation areas set the stage for a wide array of land uses that vary from intensive cropland
agriculture and extensive ranching to urban development.  The major native vegetation community encompassing
the study area is the Trans-Pecos Mountains and Basins (Figure 16 in Section II of this volume illustrates ecological
areas of Texas and the study area).  Major vegetation communities in the study area are described in the following
paragraphs.

2.2.1 Chihuahuan Biotic Province

The vegetation characteristic of the Chihuahuan biotic province is widely characteristic of the southwestern
mountains and desert.  It consists of a variety of desert shrub and grasses, such as black grama grass and
creosotebush.

2.2.1.1 Trans-Pecos Mountains and Basins

Vegetation of the Trans-Pecos Mountains and Basins along the Rio Grande and the interior inland corridor from east
of Big Bend National Park to southwestern Hudspeth County is predominantly a mixture of creosotebush-
lechuguilla shrub and tobosa-black grama grassland community.  This plant community is intermixed with small
areas of gray oak-pinyon pine-alligator juniper parks/woods, yucca-ocotillo and creosotebush-mesquite shrubs,
agricultural crops, and a mesquite-saltcedar brush/woods (along the river floodplain in Presidio County). The inland
corridor in this area is dominated by a mesquite-sandsage vegetation community.  A tobosa-black grama grassland
plant association forms the remainder of the county along most of the El Paso-Hudspeth county line and a small area
north of El Paso to the New Mexico state line.  The northwestern section of Hudspeth County is also a tobosa-black
grama grassland community.

2.2.1.2 Other

A small portion of this study area is classified as consisting of areas other than  the vegetation found in the Trans-
Pecos Mountains.  From southwestern Hudspeth County into El Paso County, agricultural crops are abundant along
the Rio Grande floodplain.  A small region near El Paso is classified as urban development.

2.3 Wildlife Communities

Texas contains an enormous diversity of environments for wildlife.  The distribution of these environments is
controlled generally by climatic conditions and locally by topographic factors.  Physiographic features such as
scarps, plateaus, plains, mountains, soil types, and drainage systems also influence wildlife distribution.

2.3.1 Land (Terrestrial) Communities

The Chihuahuan biotic province contains faunal species characteristic of the Mexican tableland and the
southwestern deserts.  In many cases, species in the basin deserts and grasslands are different than the species of the
more mountainous regions, although some species range over both mountains and basins (Blair 1950).

The native faunal components of the Basin and Range supports 321 species of birds which are dominated by wood
warblers (37 species), sparrows and towhees (27 species), swans, geese, and ducks (24 species), and tyrant
flycatchers (21 species).  The majority of these species occur in spring and fall when neotropical migrants (e.g.,
flycatchers, warblers) pass through on their way to either summer breeding or wintering grounds and during winter
when summer resident birds (i.e., robins, kinglets, and sparrows) from the north arrive to spend the winter.  The
majority of the 91 mammalian species found in the study area are insectivorous bats and rodents (i.e., squirrels,
pocket mice and kangaroo rats, rats and mice) with rodents being the most commonly encountered mammals.  Only
17 species of amphibians are found within the study area with toads, spadefoot toads, and true frogs being the most
abundant and common amphibian groups comprising 71 percent of the population.  The reptilian community,
consisting of 86 species, is dominated by the commonly found colubrid snakes (35 percent: small burrowing; large,
brown-blotted terrestrial; racers, indigo, and whipsnakes; and garter and ribbon snakes) and various species of
commonly occurring iguanid lizards and whiptails.  Appendix F lists the common wildlife species by counties (Blair
1950; Davis 1974; Schmidly 1977, 1991; Tennant 1985; Dixon 1987; Garrett and Barker 1987; Lane and Holt 1988;



Volume 2 - Texas Land Border
DRAFT

IV-35

Jones and Jones 1992; Holt 1993).

2.3.2 Water (Aquatic) Communities

Distribution patterns of freshwater fish in Texas resemble those of terrestrial organisms.  The controlling factors are
climate and geology (Blair 1950).  Hubbs et al. (1977) divided the upper part of the Rio Grande into three faunal
assemblages: the saline Rio Grande fauna (made up of widely distributed and salt tolerant species) upstream from
the Rio Conchos confluence; the Rio Conchos-Rio Grande fauna (mostly South Texas and Mexican species) in the
Rio Grande between the Rio Conchos and Pecos Rivers; and the tributary creek fauna (Chihuahuan total 34 species
have been reported from the upper Rio Grande. The saline Rio Grande faunal assemblage has a limited diversity due
to the harsh conditions of salinity and periodic interrupted stream flows.  This faunal assemblage consists of 11
species dominated by four widespread species: gizzard shad, common carp, red shiner, and green sunfish.  The other
two types of faunal assemblages include 22 and 23 fish species, respectively, and is dominated by minnows.  The
fauna found in the drainage system of the study area are listed in Appendix I (Hubbs et al. 1977, 1991; Smith and
Miller 1986).

2.4 Threatened/Endangered Species and Critical/Sensitive Habitats

The Endangered Species Act (ESA) [16 U.S.C. 1531 et. seq.] of 1973, as amended, was enacted to provide a program
for the preservation of endangered and threatened species, and to provide protection for the ecosystems upon which
these species depend upon for their survival.  All Federal agencies are required to implement protection programs for
designated species and to use their authorities to further the purposes of the act.  Responsibility for the identification of
a threatened or endangered species and any potential recovery plans lies with the Secretary of the Interior and the
Secretary of Commerce.

The U.S. Fish and Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) share responsibility
for administration of the Endangered Species Act.  Generally, the National Marine Fisheries deals with those species
occurring in marine environments and anadromous fish, while the Fish and Wildlife Service is responsible for
terrestrial and freshwater species and migratory birds.  Additionally, the Animal and Plant Health Inspection Service, in
the Department of Agriculture, oversees importation and exportation of listed terrestrial plants. The USFWS
responsibilities under the ESA include: (1) the identification of threatened and endangered species; (2) the
identification of critical habitats for listed species; (3) implementation of research on, and recovery efforts for, these
species; and (4) consultation with other Federal agencies concerning measures to avoid harm to listed species.

An endangered species is a species which is in danger of extinction throughout all or a significant portion of its range.
A threatened species is a species likely to become endangered within the foreseeable future throughout all or a
significant portion of its range.  Species may be considered endangered or threatened if they meet any of the five
following criteria:

(1) The current/imminent destruction, modification, or curtailment of its habitat or range;
(2) Overuse of the species for commercial, recreational, scientific, or educational purposes;
(3) Disease or predation;
(4) The inadequacy of existing regulatory mechanisms; and
(5) Other natural or human induced factors affecting continued existence.

In addition, the USFWS has identified species that are candidates (C), proposed threatened (PT), and proposed
endangered (PE).  The candidate designation includes those species for which the USFWS has identified threats to
their continued existence, has sufficient information on hand to support their being listed as either endangered or
threatened, and are likely to be proposed for listing in the foreseeable future.  Proposed species are those which have
been formally submitted to Congress for official listing as threatened or endangered.

The ESA also calls for the conservation of critical habitat - the areas of land, water, and air space which an
endangered species needs for survival.  These areas include sites with food and water, breeding areas, cover or
shelter sites, and sufficient habitat to provide for normal population growth and behavior.  One of the primary
threats to most species is the destruction or modification of essential habitat areas by uncontrolled land and water
development.
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2.4.1 Federal

A total of 29 federal endangered, threatened, or candidate species occur or potentially occur within the study area
from east of Big Bend National Park in Brewster County to El Paso, Texas.  Seventeen species are listed as
endangered, one as proposed endangered, seven as threatened, and five as candidate.  Information pertaining to their
distribution, habitat requirements, and reason for decline is listed in Table 86 (USFWS 1999).

2.4.2 Critical Habitats

Critical habitats have been identified for these species within the Basin and Range Province.  Counties containing
critical habitat for each species include: gypsum wild buckwheat (Culberson); whooping crane (Brewster); and
southwestern willow flycatcher (Brewster, Culberson, El Paso, Hudspeth, Jeff Davis, and Presidio)(USFWS 1999).

2.4.3 State

Within the State of Texas, the Resources Protection Division of the Texas Parks and Wildlife Department (TPWD)
Natural Heritage Program maintains computerized records of state endangered and threatened species by county.
The State of Texas does not list species the same as the federal government.  When the USFWS lists a plant species,
the State of Texas then lists that plant.  Thus, the list of endangered/threatened plants in Texas is the same as the
federal list.  However, the State of Texas has separate laws governing the listing of animal species as
endangered/threatened in the state.  Animals that are not currently federally listed may be listed as state
endangered/threatened.  The state does not have the authority at this time to list invertebrates, as does the federal
government.

Texas has two species status categories, endangered in the state of Texas and threatened in the state of Texas.  The
TPWD lists fourteen endangered species (five plants, two fish, four birds, and three mammals) and thirty threatened
species (five plants, eight fish, seven reptiles, seven birds, and three mammals) for the study area.  Appendix J lists
these forty-three species by county within the study area (TPWD 1993a, 1993b, 1993c, 1998, 1998).
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Table 86- Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Basin and Range Province

(Texas Land Border)
Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline
PLANTS
Bunched cory cactus
Coryphantha ramillosa

T Brewster Chihuahuan Desert, limestone outcroppings/livestock grazing,
collectors, low numbers

Chisos Mountains hedgehog cactus
Echinocereus chisoensis var. chisoensis

T Brewster Alluvial flats/collecting, limited distribution

Davis’ green pitaya
Echinocereus viridiflorus var. davisii

E Brewster Semi-arid grasslands/collectors, plant succession

Guadalupe Mountains fescue
Festuca ligulata

C Brewster, Culberson Grassy slopes/grazing, limited distribution

Gypsom wild buckwheat
Eriogonum gypsophilum

T Culberson

Hinckley’s oak
Quercus hinckleyi

T Presidio Dry, rocky limestone slopes below 5,000 feet in
elevation/limited distribution, low reproduction

Little aguja pondweed
Potamogeton clystocarpus

E Jeff Davis Still, shallow pools in intermittent, spring-fed streams in
mountain canyons/habitat loss, lower water depths

Lloyd’s hedgehog cactus
Echinocereus lloydii

E Brewster; Presidio; Culberson

Lloyd’s mariposa cactus
Echinomastus mariposensislloydii

T Brewster, Presidio Creosote-lechuguilla shrublands on rocky, gravelly soils (mostly
derived from the Boquillas formation)/over collection

Nellie cory cactus
Coryphantha minima

E Brewster Desert grassland in gravelly soils/collecting, limited distribution

Shinner’s tickle-tongue
Zanthoxylum parvum

C Brewster, Jeff Davis NA

Sneed Pincushion cactus
Coryphantha sneedii var. sneedii

E El Paso Grasslands or lechuguilla-sotol shrublands on limestone
outcrops and rocky slopes/over collection

Tall Paintbrush
Castilleja elongata

C Brewster Wooded slopes/grazing, habitat loss, limited distribution

Terlingua Creek cat’s-eye
Cryptantha crassipes

E Brewster Arid savannah, gypsum shale/residential development, off-road
vehicles

BIRDS
American peregrine falcon
Falco peregrinus anatum

E Brewster, Culberson, El Paso,
Hudspeth, Jeff Davis, Presidio

Nests on cliffs and buildings/pesticides, habitat loss,
indiscriminate shooting, habitat loss

Arctic peregrine falcon
Falco peregrinus tundrius

E Brewster, Culberson, El Paso,
Hudspeth, Jeff Davis, Presidio

Nests on cliffs and buildings/pesticides, habitat loss,
indiscriminate shooting

Table 86 - Distribution, Habitat Requirements, and Reasons for Decline of Federal Endangered, Threatened, and Candidate Species Potentially Occurring in the
Basin and Range Province(continued)

(Texas Land Border)
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Common/Scientific Name Status Occurrence by Counties Habitat Requirements/Reasons for Decline

BIRDS (Continued)
Bald eagle
Haliaeetus leucocephalus

T Jeff Davis

Golden-cheeked warbler
Dendroica chrysoparia

E Brewster

Mexican spotted owl
Strix occidentalis lucida

T Culberson, El Paso, Jeff Davis Forested mountain and canyon areas/destruction and modification
of habitat

Mountain plover
Charadrius montanus

C Brewster, Jeff Davis Shortgrass prairie and arid plain/loss of habitat

Northern aplomado falcon
Falco femoralis septentrionalis

E Presidio Open rangeland, savanna, grasslands/habitat degradation,
organochlorine pesticides

Hooping crane
Grus americana

E Brewster

Southwestern willow flycatcher
Empidonax traillii extimus

E Brewster, Culberson, El Paso,
Hudspeth, Jeff Davis, Presidio

Mountain meadows, along streams, dry upland pastures/habitat
loss

FISHES
Big Bend Gambusia
Gambusia gaigei

E Brewster Clear, shallow spring-fed water/limited habitat, introduced
competitors

Comanche Springs pupfish
Cyprinodon elegans

E Jeff Davis Springs and outflows/water diversion, competition

Pecos gambusia
Gambusia nobilis

E Jeff Davis Springs and outflow streams/habitat fragmentation, drying of
springs

Pecos pupfish
Cyprinodon pecosensis

PE Culberson Saline springs, gypsum sinkholes, and desert streams/NA

MAMMALS
Greater long-nosed bat
Leptonycteris nivalis

E Brewster, Presidio Caves, crevices, abandoned mines, tunnels, and old buildings/loss
of roosting sites and food sources

Legend: E=Endangered; T=Threatened; PE=Proposed Endangered; PT=Proposed Threatened; C=Candidate; NA=Not Available

Source: Correll and Johnston 1979; Schmidly 1983; Poole and Riskind  1987; Matthews and Mosely 1990; DeGraaf et al. 1991; Arroyo 1992; Feierabend 1992; Mosley 1992; USFWS 1992c, 1993b,
1993c, 1998;TPWD 1998.
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2.5 Unique or Sensitive Areas

A wide variety of unique or sensitive areas exist in the Basin and Range Province that are important to fish and
wildlife resources including arroyos, bolsons, huecos, springs, wild and scenic/endangered rivers, and wetlands.
These areas are considered important for sustaining population sizes of some fish and wildlife species because of
unique species diversity or hydrological regime.

2.5.1 Arroyos, Bolsons, and Huecos

An arroyo is a gully, usually of ephemeral flow, consisting of two or more feet of unconsolidated alluvium forming
vertical walls.  Arroyos or washes are formed by surface-flowing water from occasional torrential rains and
overgrazing of domestic livestock.  Bolson are large drainage basins that hold rainwater that flows down the sides of
mountains, while huecos are natural cisterns which shelter pools of pure rainwater year-round.  Arroyos, bolsons,
and huecos are found throughout the Basin and Range (Powell 1980; Cummings 1990).

2.5.2 Springs

Springs are the spillways through which the overflow or surplus groundwater passes.  They may be classified as
artesian or gravity.  Artesian springs issue under pressure, generally through some fissure or other opening in the
confining bed that overlies the aquifer.  Gravity springs drain with no additional pressure.  The study area consists of
181 seeps and small springs, 20 medium springs (Brewster and Presidio Counties), and one moderately large spring
in Presidio County (Brune 1981).

2.5.3 Wild and Scenic/Endangered Rivers

A wild and scenic river, as designated by the U.S. Department of the Interior, is a river, stream, or bayou, or
segment of a river, stream, or bayou that is in a free-flowing condition; does not contain any man-made structures
that form a slack water pool; has not been channelized; has not been cleared and snagged in the past 25 years; has
not been realigned, inundated, or otherwise altered; has no or few man-made structures along its banks; is generally
inaccessible; and is unpolluted.  A total of 191.2 miles (95.2 - wild and 96 - scenic) of the Rio Grande starting at
river mile 842.3 flowing from above Mariscal Canyon in Big Bend National Park downstream to river mile 651.1 at
the Terrell-Val Verde county line (about 20 miles above Amistad Reservoir) is designated as a wild and scenic river
within the study area.  Proposed additions include that portion of the river between the east boundary of Terrell
County and the west boundary of Hudspeth County (USACE 1994; USDI 1998).

Rivers on American's most endangered list are selected because of: (1) their importance as natural resources and to
human health, (2) the degree of threat they are experiencing, and (3) the imminence of threats the rivers are facing.
The Rio Grande is considered an endangered river due to the proposed development of three major radioactive and
hazardous waste landfills near the river.  These landfills threaten to contaminate the Rio Grande as well as important
groundwater aquifers.  Lack of adequate municipal and industrial sewage treatment facilities along the border
already poses environmental and health risks to local residents.  The wild and scenic portion of the Rio Grande is
also considered as being endangered due to the proposed massive timber harvest program in the headwaters of the
Rio Conchos.  The Rio Conchos, arising in Mexico's Sierra Madre, provides more than 70 percent of the flow to the
Rio Grande National Wild and Scenic River as it flows through Big Bend National Park.  Increased timber harvest,
road construction, sedimentation, and flooding threaten to degrade water quality and quantity (USEPA 1999).

2.5.4 Wetlands

2.5.4.1 Types of Wetlands

A wide variety of wetlands types exist in the Basin and Range Province that are important to fish and wildlife
resources.  Because of unique species diversity or hydrological regime, wetlands are vital for maintenance of some
fish and wildlife species at sustainable population sizes.  Riparian systems and freshwater springs and their
headwater streams are the most important general categories of wetlands found in the study area.

Riparian systems and the associated shrub/woodland areas are widespread throughout the study area.  Their
hydrologic regimes are influenced by proximity to an aquatic ecosystem and usually occur as an ecotone between
aquatic and upland ecosystems.  Most riparian habitats can be categorized into discrete forest cover types according
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to elevation above water level and vegetation structure within the community.  These types of riparian systems are
present primarily along the Rio Grande but also occur at various locations throughout the study area around
ephemeral streams (i.e., Alamito Creek in Presidio County and Limpia Creek in Jeff Davis County) and many
watercourses (canyons, arroyos, draws) that carry run-off from the mountains.  The predominant wetlands types
include palustrine emergent, palustrine forested, and palustrine scrub-shrub.  Freshwater springs and their associated
headwater streams are also a significant wetlands resource and are considered upper perennial riverine wetlands
(Powell 1980; USFWS 1990a).

2.5.4.2 List of Priority and Candidate Wetlands

Priority wetland sites have been evaluated through the wetlands assessment threshold criteria (i.e., historic losses,
threats of future losses, functions and values) of the National Wetlands Priority Conservation Plan (NWPCP).  They
are eligible for acquisition through the Land Acquisition Priority System (LAPS) under the Emergency Wetland
Resources Act of 1986 (P.L. 99-645).  Candidate wetland sites have not been evaluated through the threshold
criteria, and may be added to the acquisition list, but only after they have been evaluated through the threshold
criteria.  Region 2 of the USFWS a list only one candidate wetland site (2,000 acres) at Capote Falls and Creek in
Presidio County of the study area (USGS Quad Map - Capote Falls).  There are no priority wetlands listed for the
Basin and Range Province (USFWS 1990a).

3.0 Socioeconomics

The following sections present baseline socioeconomic data for the Basin and Range counties.  Data analyzed
include population, racial and ethnic distribution, housing, employment, and income.  The following counties were
included in the analysis: Brewster, Presidio, Jeff Davis, Culberson, Hudspeth, and El Paso.

The Basin and Range borders New Mexico to the west and north and Mexico to the south.  El Paso County and the
City of El Paso are the dominant socioeconomic features with the remaining areas and counties being rural in nature
and sparsely populated.

3.1 Population

Population in 1997 was estimated to be 725,52, with 97 percent of the population living in El Paso County (Table
87).   The 1990 population totaled 615,196, which had grown 23 percent during the 1980s with virtually all of the
increase occurring in El Paso County.  Population density is very sparse in the study area (with less than two persons
per square mile), except for El Paso County which has a density of 693 persons per square mile.

The majority of the population is Hispanic (69 percent) with non-Hispanic whites making up an additional 26
percent.  Less than five percent of the population is African-American, Native American, Asian, and other
nationalities.  El Paso is the only major city in the study area and had a 1996 population of 599,865 (U.S.
Department of Commerce 1997).

3.2 Housing

El Paso County contains nearly all of the area housing resources, 187,473 units (Table 88).  No other county
contains more than 5,000 units.  El Paso has a strong housing market with a vacancy rate of only five percent.
Vacancy rates in the other counties range from 42 percent (Jeff Davis County) to 16 percent (Culberson County).
House values and median rents are substantially higher in El Paso than the other counties.
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Table 87 - Demographic Information for Counties (1997 Estimate) in the Basin and Range Province
(Texas Land Border)

County Population
Land
Area
(sq.

miles)

Density
(per sq.
mile)

Caucasian
African-
American

Native
American Asian Other Hispanic

Brewster 9,039 6,193 1.5 5,032 80 18 50 4 3,855
Presidio 6,637 3,856  1.7 1,197 2 11 10  - 5,417
Jeff Davis 1,946 2,265 0.9 1,154 - 12 4 - 770
Culberson 3,407 3,813 0.9 950 2 11 25 - 2,419
Hudspeth 2,915 4,571 0.6 956 9 8 2 5 1,935
El Paso 701,576 1,013 692.6 179,438 24,340 1,938 6,902 829 488,129
Totals 725,520 21,711 33.4 188,727 24,439 1,998 6,993 838 502,525

Legend: sq. = square

Source  U.S. Department of Commerce 1998

Table 88- Housing Data for Counties (1990) in the Basin and Range Province
(Texas Land Border)

Housing Units

County
Number of

Units Occupied Vacant
Percent

Occupied
Median

Value ($)
Median
Rent ($)

Brewster 4,486 3,350 1,136 75% 45,500 227
Presidio 2,890 2,255 635 78% 28,200 147
Jeff Davis 1,348 779 569 58% 43,800 213
Culberson 1,286 1,076 210 84% 27,500 191
Hudspeth 1,288 946 342 73% 23,100 179
El Paso 187,473 178,366 9,107 95% 57,300 383
Totals/
   Average

198,771 186,772 11,999 94%
37,566 223

Source: U.S. Department of Commerce 1991

3.3 Employment

Employment in the Basin and Range Province counties is dominated by El Paso due to its large size.
Unemployment averaged 10.12 percent in 1997 for the counties combined, much higher than the national average
(Table 89).  There is a wide disparity in unemployment rates, with Jeff Davis County having the lowest rate of 2.1
percent and Presidio having the highest at 33.1 percent.  The unemployment rate in El Paso County was 11.2
percent.

The economic structure of the area is examined by considering El Paso separately.  El Paso County has a diverse
economy with a relatively large government and manufacturing sector.  The government sector is influenced by the
location of Fort Bliss within the county.  Mexican trade and maquiladora (manufacturing) plants contribute to the
large manufacturing sector.  Trade is also important since El Paso is a main gateway for trade with Mexico.  The
remaining counties are predominantly rural and agricultural,  with cattle grazing being an important industry in these
areas.
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Table 89- Employment and Unemployment Figures for Counties (September 1991) in the Basin and Range Province
(Texas Land Border)

         Unemployment
County Employment Number Rate (%)

Brewster 4,851 139 2.80
Presidio 2,255 1,115 33.10
Jeff Davis 1,349 29 2.10
Culberson 1,293 127 8..90
Hudspeth 1,402 37 2.60
El Paso   258,377   32,440  11.20   
Totals 269,527 33,887 10.12

 Source: Texas Workforce Commission 1998

3.4 Income

Income distribution is dominated by the government (federal, state, and local) and manufacturing sectors.  The
services and retail trade sectors are also significant sources of income.

4.0 Cultural Resources

The Trans-Pecos region is located west of the Lower Pecos region and consists of the portion of Texas west of the
Pecos River.  The Trans-Pecos region has been variously divided into subregions in the past (cf. Mallouf 1985;
Simmons et al. 1989).  In his earlier synthesis, Mallouf (1985) divided the Trans-Pecos into a western and a larger
eastern subregion.  Subsequently, in a more recent synthesis, Hicks (Simmons et al. 1989) has divided the Trans-
Pecos region (from west to east) into a Puebloan, an Interior, and a Plains subregion.  The former is roughly
analogous to Mallouf's western subregion, while the latter two are equivalent to his eastern subregion.

Hicks' Puebloan subregion includes the El Paso area (not included in Mallouf's western Trans-Pecos subregion), the
Hueco Bolson in the northeastern portion of the Trans-Pecos, and the Rio Grande Valley and some of its major
tributaries south to the La Junta district (Simmons et al. 1989).

Hicks' Interior Trans-Pecos (the western half of Mallouf's eastern Trans-Pecos) consists of mountains, canyons, and
stretches of plateaus and plains between the relatively broad valleys of the Rio Grande on the west and the Pecos
River on the east.  Generally, the interior mountain ranges are irregular in shape, trend south and southeast, and are
separated by parallel belts of lowlands or bolsons.  The Rio Grande is the only permanently flowing stream in the
area, and it forms a border on the west and south of the area.  All other streams are ephemeral.

The Plains Trans-Pecos (the eastern half of Mallouf's eastern Trans-Pecos) includes the western fringe of the Great
Plains.  The area is bordered on one side by the eastern slopes of the "Guadalupe, Delaware, Apache, Barilla, and
Glass mountains" (Simmons et al. 1989) and on the other by the Pecos River.

4.1 Geographical/Environmental Setting

As a biogeographic region, the majority of the Trans-Pecos falls within the northern part of the Chihuahuan Desert
and is characterized by an arid, subtropical climate which receives between 8.5 and 15 inches of rainfall per year.
The majority of the rainfall occurs between May and October.  Snowfall is rare and is considered of little
importance.  Irrigation is required to support plant life other than desert vegetation.  Winters are characterized by
fair, dry weather with mild days and cool nights.  Freezes occur about half the time during December and January.

As previously mentioned, the eastern fringes of the Trans-Pecos also extend into the southern plains of Texas.  West
of the plains, the Trans-Pecos is characterized by Basin and Range topography with a mix of pinyon, oak, and
juniper forests in the higher elevations, interspersed with grasses, and desert shrubs dominated by creosote in the
basins.  The Rio Grande and Pecos River are the only permanent sources of water in the region and contain an
assortment of plants ranging from mesquite to cottonwood, willow, agave, sotol, and a number of cacti.
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Plants native to the Trans-Pecos area such as agave, sotol, yucca, Texas persimmon, prickly pear cactus, and ocotillo
would have been economically important to the aboriginal inhabitants who lived in the study area (Mallouf 1985;
Simmons et al. 1989).  There is a diversity of wildlife in the region including a variety of reptiles, amphibians, fish,
birds, and mammals (ranging from large mammals to small rodents).  Generally, wildlife ranges freely between the
desert scrubland and grasslands vegetative regions  (Schmidly 1977). Animals within the montane woodlands tend
to be more restricted in their movements and venture less frequently into the desert scrublands (Schmidly 1977).

4.2 Site Locations

Within the Trans-Pecos region, the majority of prehistoric occupations consist of open-air sites such as habitation
and quarry sites situated on Holocene alluvial terraces along the open portions of major drainages, or on flat areas
along the slopes of mountains (Mallouf 1985; Simmons et al. 1989). Other sites such as rockshelters are also
common and tend to be found in more restricted areas such as creeks, draws, springs, and canyons.

Among the better known sites which have been excavated, the majority of village sites have been found in the
Puebloan subregion along the Rio Grande Valley between El Paso and Presidio.  Outside the Rio Grande Valley, in
the Interior subregions, the majority of sites have been located in the southern section of the Trans-Pecos region, the
basins, and intermountain zones (Mallouf 1985).  Relative to the Rio Grande Valley, the distribution of sites in the
interior region is lower.  A significant number of sites have been located in the plains area along the western side of
the Pecos River where population densities were higher.  Only the Rio Grande Valley in the Puebloan subregion had
a higher population density.

4.3 Types of Sites

A broad range of prehistoric and historic site types are found in the Trans-Pecos region.  Due to the difference in the
number of projects completed in each county, the number of listed National Register Sites and State Archeological
Landmarks (Appendix K) varies widely from county to county (Table 90).  Historic site types include courthouses,
jails, houses, farms, ranches, mines, churches and synagogues, schools, mills, forts, military water systems, hotels,
stage coach stations, emigrant trails, battle sites, missions, train stations, clinics, clubs, theaters, stores, banks, and
other commercial buildings.

By far the most common types of prehistoric sites found within the Trans-Pecos region are base camps and
campsites.  Both types consist of open-air sites principally defined by a scatter of lithics and/or ceramics.  Deposits
associated with these kinds of sites in the region tend to be surficial, and if containing more than one component,
usually are mixed due to soil deflation.  In some circumstances, midden deposits may exist on some sites.  Base
camps represent more permanent settlements which either were occupied throughout the year or on a seasonal basis.
Since base camps were occupied on a more permanent basis, a wide diversity of artifacts occurs on these sites,
representing a number of different activities.  Within the Puebloan subregion, many of the base camps contain
above-ground structures.  Base camps outside the Puebloan subregion contain features such as rock
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Table 90- Number of Recorded Archeological Sites by County within the Trans-Pecos Region
(Texas Land Border)

                                     County Site Frequency
Crockett 880
Terrell 581
Brewster 1,427
Presidio 780
Jeff Davis 169
Pecos 479
Culbertson 588
Hudspeth 561
El Paso      5,400
Totals 10,865

Source:  Site files at Texas Archeological Research Laboratory University of Texas at Austin, as of December 2, 1998

hearths, scatters of burned rock, and at times, ring middens (Hedrick 1989).  Open campsites in the Trans-Pecos
Ring middens and rock circles also occur in the Interior and Plains subregions.  Ring middens are defined by a ring
of hearthstones eight to 33 feet in diameter with a deposit of ash in the center (Hedrick 1989).  In the Interior
subregion these kinds of sites may have functioned as roasting ovens for desert succulents such as agave and yucca.
Rock circles are represented by smaller rings of unburned stones (three to ten feet in diameter) with no interior
feature.  These particular sites tend to be located in elevated areas and may have served as observation points,
perhaps associated with the historic Apache (Hedrick 1989).

4.4 History of Previous Investigations

The culture history of the Trans-Pecos area recently has been summarized by Mallouf (1985), Hedrick (1989), and
Hicks (Simmons et al. 1989). Other than the works of Kelley (1952a, 1952b, 1955, 1986), most of the archeology in
the Trans-Pecos area has focused on the prehistoric past.

The first archeological publications dealing with the prehistory of the Trans-Pecos area centered on the excavations
of caves and rockshelters, which produced numerous finds of perishable items not commonly found in other parts of
Texas (Coffin 1932; Holden 1938; Howard 1932; Mera 1938; Sayles 1935, 1941; Smith 1932; Smith and Kelley
1933).  Spectacular rock pictographs and petroglyphs, mostly found in the eastern parts of the Trans-Pecos region,
as well as along the lower Pecos River, were also reported during this period (Jackson 1938; Kirkland 1937).  Work
among pueblo sites on the Rio Grande in the La Junta and El Paso areas also was undertaken during the late 1930s
and 1940s (Kelley et al. 1940; Lehmer 1948).

Many of the significant sites in the Trans-Pecos area were excavated prior to 1940, and since then, archeological
investigations have been limited to smaller scale operations dealing mostly with the subsurface testing of sites (Peter
n.d.). In the last 20 years, over 90 percent of the archeological work done in the region has been associated with
cultural resource management programs (most of which have been reconnaissance in nature) involving pedestrian
surveys and site testing (Peter n.d.).

Several environmental assessments (EA) were completed under the 1994 Programmatic Environmental Impact
Statement within the Trans Pecos Region.  The first of these was an EA of a proposed weapons training facility for
the US Border Patrol Tactical Unit (BORTAC) located at Range 8, Meyer Range Complex, McGregor at Fort Bliss,
Texas.  As Part of the EA an intensive cultural resources inventory was done of the proposed project area.  This
resulted in the recording of one prehistoric site (FB9374), and nine isolated finds.  Site FB9374 was determined to
be potentially eligible for inclusion on the National Register of Historic Places and would not be affected by the
proposed project (US Army Corps of Engineers, Fort Worth District, 1995).

In February of 1998 another EA of a proposed project near Marfa, Texas was completed.  This project would take
place in Presidio and Jeff Davis Counties and would involve the proposed  construction of various support facilities
(e.g. helicopter landing pads, K-span Buildings, landing strips, obstacle courses, etc.) and road improvement and
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construction activities.  As part of this EA an archeological records check and archeological survey was completed.
The archeological records check at TARL found 15 previously recorded archeological sites within the project area.
During the survey these 15 previously reported archeological sites were revisited and one was re-recorded due to
inaccuracies, four of these previously recorded sites were considered eligible for inclusion on the National Register
of Historic Places.  Also during the survey, 27 new archaeological sites were found and recorded 11 of which were
considered ineligible and 16 were considered potentially eligible for inclusion on the National Register of Historic
Places (US Army Corps of Engineers, Fort Worth District, 1998a).

Most recently an EA was completed in March 1998 for the removal of two existing light poles that were equipped
with electronic video surveillance cameras which were to be replaced by taller poles with more advanced cameras.
A standard class III cultural resources survey of the project area was completed as part of the EA which identified
no new historic properties.  Existing historic properties located near the project area were not significantly affected
by the proposed action (US Army Corps of Engineers, Fort Worth District, 1998b).

4.5 Prehistoric Overview

The prehistory of the Trans-Pecos region is affiliated closely with that of central Texas and can be broken down into
five temporal periods (Hedrick 1989; Lehmer 1958; Mallouf 1985; Marmaduke 1978; Simmons et al. 1989; Suhm et
al. 1954).  Each temporal period is defined principally by the presence of diagnostic projectile points (Mallouf
1985), but is intended to represent more generalized developmental facies (based on subsistence practices,
settlement pattern, technology, environment, etc.) within the Trans-Pecos region. It is important to note, however,
that the  chronological framework for this region is cursory and that little supporting data, outside of diagnostic
artifacts, is available for any one period.

Beyond stratified cave or rockshelter deposits, many of the diagnostic artifacts dating to a particular period often are
found in surface associations mixed with materials from other periods.  Furthermore, the radiometric dating of any
one period has been tenuous at best.  Of the 51 published radiocarbon dates recovered in the Trans-Pecos region,
only five are prior to 2000 B.P., and almost all have not been associated with diagnostic artifacts (Peter n.d.).

The five prehistoric periods are:

Paleo-Indian 10,000 - 6500 B.C.
Early Archaic 6500 - 3000 B.C.
Middle Archaic 3000 -  500 B.C.
Late Archaic 500 B.C. - A.D. 1000
Late Prehistoric A.D 1000 - 1600

4.5.1 Paleo-Indian (10,000-6500 B.C.)

The Paleo-Indian period in the Trans-Pecos region is defined by the presence of basally ground, lanceolate projectile
points which include Clovis, Folsom, Plainview, Golondrina, Meserve, Angostura, and Lerma types (Figure 43).
Based on the temporal succession of these projectile points on an inter-regional level, the Paleo-Indian period can be
divided into three subperiods commonly referred to as the Llano (early), Folsom (middle), and Plano (late).  The
Llano subperiod is recognized by the presence of Clovis points, the Folsom by Folsom points, and the Plano (in the
Trans-Pecos area) by a series of unfluted points such as Plainview, Golondrina, Meserve, Angostura, and Lerma.
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Figure  43.
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On a general level, the Paleo-Indian period represents the first well documented settlement of the New World by
aboriginal peoples of Eurasic decent, who crossed the Bering Land Bridge during the close of the Pleistocene epoch
(ca. 11,500 B.P.).  In the west, most Paleo-Indian sites have been found in the Great Plains east of the Rocky
Mountains.  Very few Paleo-Indian sites have been located in the Trans-Pecos area; however, the majority of Paleo-
Indian material which has been recovered in this region comes from the Rio Grande Valley (Simmons et al. 1989).
Sites along the Rio Grande tend to be situated on prominent terraces near sand dunes overlooking the valley
(Anderson and Carter 1981; Quimby and Brook 1967). In other parts of the Trans-Pecos region, Paleo-Indian
occupations frequently have been found along playa shorelines (Betancourt 1981).

The climate during the early Paleo-Indian period was probably more moist and cooler than today, and mountain
areas in the Interior subregion would have been heavily forested while the lower elevations would have been
covered with pinon-juniper parklands with grassy understories (Katz 1978; Mallouf 1981, 1985; Marmaduke 1978;
McNatt 1981; Simmons et al. 1989).

Social groups associated with the early Paleo-Indian period were probably composed of highly mobile hunter-
gatherers who subsisted off of large Pleistocene herbivores supplemented with the gathering of some plant
resources.  Group size primarily would have been restricted to small bands (less than 20 individuals) who traveled
on a seasonal basis over great distances in the pursuit of game, or in the acquisition of other kinds of food resources
and raw materials.  This kind of settlement pattern and subsistence strategy can be verified by the widespread inter-
regional distribution of Clovis points often found hundreds of miles from the quarries where they were produced
(Hofman et al. 1989).  Much of what is known about the Clovis subperiod comes from kill sites where the bones of
extinct Pleistocene megafauna (primarily mammoths) have been found in direct association with points and other
lithic tools designed for butchering.

Due to the paucity of Paleo-Indian sites in the Trans-Pecos region, almost nothing is known about Clovis
occupations in this area.  In the Puebloan subregion, no Clovis points have been reported and other evidence of
Paleo-Indian materials only has been reported by non-archeologists (Simmons et al. 1989).  In the Interior region
also are defined principally by a scatter of lithics and/or ceramics, but as opposed to base camps, were occupied only
periodically.  Given their less permanent status, sites of this type would tend to yield a less diverse set of artifacts,
and cultural deposits tend to be thinner.  Examples of campsites would be tool manufacturing and food processing
sites.

Rockshelters also can be found in the Trans-Pecos region, especially along the steeper gradients of river valleys,
smaller creeks, and springs.  Deposits associated with rockshelters tend to be smaller in area but are often more
substantial than deposits at open-air sites.  Perishable items such as basketry, cordage, textiles, and wood are often
found in these kinds of sites.  Petroglyphs are frequently found within or near rockshelters, or can occur as separate
entities.  In the Interior subregion of the Trans-Pecos, quarry sites are common as well, and can occur along any
good outcrop of lithic material.  Quarry sites are characterized by lithic debris composed of large cores and bifaces
and quantities of primary flakes.

subregion of the Trans-Pecos only two isolated finds (i.e., Clovis points) of early Paleo-Indian occupations have
been found so far (Lindsay 1969; Simmons et al. 1989; Sommer 1974).  The paucity of Clovis points may indicate
that the Trans-Pecos region was scarcely inhabited during the early part of the Paleo-Indian period and that groups
merely passed through periodically from more heavily populated areas such as the Great Plains (Simmons et al.
1989).

More data associated with the Folsom aspect of the Paleo-Indian period has been recovered from the Interior
subregion of the Trans-Pecos area.  In the vicinity of Van Horn, there were a number of Folsom occupations
(Hedrick 1975; Sommer 1974), and a significant habitation site was recorded south of Van Horn along Wild Horse
Draw (Betancourt 1981; Lehmer 1958; Lindsay 1969). Unfortunately, there is not a published report on this site;
nevertheless, several "dense concentrations of Folsom material," including hundreds of scrapers, knives, blades,
channel flakes, gravers, and projectile points were found (Simmons et al. 1989).  It has been proposed that the
Folsom occupation in the Van Horn area was Plains oriented (see Mallouf 1981).

A number of lanceolate point finds associated with the Plano aspect of the Paleo-Indian period have been found in
the Interior subregion, as well as in the Puebloan subregion, north and west of El Paso.  Nevertheless, these points
usually have been found in mixed context with later occupations (Bradford 1980; Katz 1978; Mallouf 1985;
Marmaduke 1978; Sommer 1974).  In the vicinity of Van Horn, it appears that there was a continued presence of
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Paleo-Indian occupations from Folsom through Plano times (Simmons et al. 1989).

Late Paleo-Indian finds (consisting of Plainview and other types of unfluted lanceolate points) in this area frequently
are found along extinct playa shorelines and on creek terraces (Mallouf 1985; Simmons et al. 1989).

Based on the location of many of these occupations, it appears that late Paleo-Indian groups throughout the Interior
subregion were, to some extent, big game hunters pursuing bison and antelope in the lower elevations, and deer and
bighorn sheep in the higher mountainous region (Marmaduke 1978; Simmons et al. 1989). It is suspected that during
the late Paleo-Indian period and perhaps earlier, the Lobo Valley (adjacent to the Van Horn area) served as a major
north-south corridor for migratory animals traveling between the Davis and Guadalupe Mountains (Hedrick 1989).

During this time (ca. 8000 B.C.), the climate in the Trans-Pecos region was also becoming drier and many of the
forested areas were being supplanted by plants and animals affiliated with the Chihuahuan Desert regime (Hedrick
1989; Mallouf 1981). With the encroachment of a desert climate, it is likely that big game hunting activities were
curtailed significantly by the close of the Paleo-Indian period, if not earlier (Mallouf 1985).

4.5.2 Early Archaic (6500-3000 B.C.)

The Early Archaic period of the Trans-Pecos region is essentially defined by the presence of projectile points which
were stemmed, corner, or side-notched.  Examples are Martindale, Baker/Uvalde, Nolan, Pandale, and  Bulverde
points (Figure 44).  Projectile points such as the Meserve (and possibly the Lerma), which frequently have been
found in the Trans-Pecos area, appear to represent transitional forms between the Late Paleo-Indian and Early
Archaic periods.  Many of the Early Archaic corner and side-notched forms also have ground bases.

As a cultural manifestation, the Early Archaic represents a period of adjustment from former Paleo-Indian
settlement/subsistence patterns of high mobility, partially or largely dependent on large migratory game, to a more
localized hunting and gathering strategy based on a wider spectrum of plants and animals. Once in place, this kind of
generalized Archaic pattern was to last for thousands of years in the Trans-Pecos region, changing very little over
time (Shafer 1977; Taylor 1964).

There can be little question that Early Archaic populations residing in the Trans-Pecos region also were adjusting to
increasingly arid conditions which changed the landscape from a woodland/plains-like setting to more of a desert
environment with much less biomass (Mallouf 1985; Simmons et al. 1989). Under these changing climatic
conditions, forests located within the river valleys probably migrated into the higher mountain zones
(Mallouf 1985; Simmons et al. 1989).  However, it also appears that there were still savanna-grasslands in some of
lower elevations containing a mixture of woodland and desert biota (Mallouf 1985).

In the Puebloan subregion and parts of the Interior subregion west of the Van Horn Mountains, a western,
Chihuahua tradition may have developed during this time which was closely affiliated with other cultures in south-
central New Mexico (Simmons et al. 1989).

Within the Big Bend area there appears to be a clustering of Early Archaic sites in the basin and foothill zones along
arroyos or near springs (Mallouf 1985).  These sites consist of lithic scatters, burned rock middens, and hearth fields
(Andretta 1976; Marmaduke and Whitsett 1975).  A few rockshelters with Early Archaic materials also have been
found (Andretta 1976; Marmaduke and Whitsett 1975).  Outside the Big Bend area, there are very few known Early
Archaic occupations in the Interior subregion (Katz and Lukowski 1981; Mallouf 1985, 1986; Simmons et al. 1989).
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Figure  44.
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Traces of similar Early Archaic sites also have been found in the Plains subregion.  These sites also contain burned
rock middens and hearth fields (Mallouf 1985).  Rockshelter deposits dating to this period have been found in the
area.

4.5.3 Middle Archaic (3000-500 B.C.)

The Middle Archaic period in the Trans-Pecos region is defined by the presence of large stemmed, corner, and side-
notched projectile points, as well as some basal notched forms.  Examples are Langtry, Val Verde, Castroville,
Montell, Lange, Conejo, Almagre, Williams, Shumla, and Marcos points (Figure 45).

The Middle Archaic period in the Trans-Pecos region represents a continuation of the general Archaic lifestyle of
broad based hunting and gathering.  During this time, climatic conditions in the area became increasingly drier and
warmer with some intervening wet spells (Mallouf 1981).

Rockshelters in the Plains subregion and along the lower Pecos River to the east, have yielded a wealth of
information about the lifeways of Middle Archaic people, including a host of perishable remains such as basketry,
matting, netting, cordage, sandals, worked wood, etc. In these areas, the Middle Archaic was flourishing with
marked population increases relative to the earlier periods (Mallouf 1985; Simmons et al. 1989).  Sites from this
period are found in a broader range of environments.

Other than in the southern portions of the Trans-Pecos subregion, Middle Archaic settlements continue to be rare in
the Interior subregion with perhaps a slight increase in their numbers since the Early Archaic period (Simmons et al.
1989).  However, to the north of Van Horn in the Salt Basin area, a significant number of Middle Archaic
occupations recently have been found (Peter n.d.).

Sites in the Big Bend area consist of open-air lithic scatters, burned rock middens, hearth fields, and some
rockshelters (Bousman and Rohrt 1974).  From these particular sites, it appears that there was a heavier reliance on
plant foods (Mallouf 1985). Furthermore, a more even spacing of sites across the terrain may reflect a tighter band
level of organization that in turn might indicate a higher degree of territoriality among local  groups (Mallouf 1985).
As in the Early Archaic period, settlements during this time tend to be situated in the higher elevations along ridge
crests and benches, and high stream terraces (Simmons et al. 1989).

4.5.4 Late Archaic (500 B.C.-A.D. 1000)

The Late Archaic period in the Trans-Pecos region is defined by the presence of smaller, side and corner-notched
points, as well as some bifurcated forms.  Common types include Figeroa, Ellis, Darl, Edgewood, Frio, Paisano,
Palmillas, and Ensor points (Figure 46).

Climatic conditions in the Trans-Pecos region during the Late Archaic period appear to have been more moist in the
beginning with a pronounced drying trend occurring towards the end (Peter n.d.). These changing climatic
conditions may have produced a more varied adaptive response among groups in this area, which is reflected in the
many different kinds of Late Archaic occupations, as well as in the number of different projectile point styles
present throughout the region (Peter n.d.).  On the other hand, some of the cultural diversity observed may be
attributed to new populations coming into the area.

Overall, the Late Archaic period in the Trans-Pecos region, as in other parts of North America, represents a marked
increase in population growth and intensification of food acquisition practices.  For example, Late Archaic sites are
found in all elevations in all kinds of physiographic settings (Simmons et al. 1989), and are more heavily
reoccupied, resulting in deeper midden deposits (Mallouf 1985). Ring middens and pit ovens also appear in
significant numbers across the Trans-Pecos region, probably reflecting an increased utilization of plants such as
prickly pear, sotol, and lechugilla (Peter n.d.; Simmons et al. 1989). The proportion of ground stone, especially
querns, manos, and metates, also increases dramatically (Mallouf 1985; Simmons et al. 1989).  The introduction of
cultigens, such as maize, cotton, and chili peppers into the Trans-Pecos region may have occurred during this time as
well, perhaps as early as A.D. 200 to 500 (Kelley et al. 1940; Mallouf 1985).
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Figure 45.
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Volume 2 - Texas Land Border
DRAFT

IV-53

Due to increasing populations, territoriality and long distance trade relationships also became more pronounced in
the Trans-Pecos region during the Late Archaic period.  Indications of territoriality can be seen between the eastern
Interior and Plains subregions and the lower Pecos River where there are clear stylistic differences among the Late
Archaic pictographs and petroglyphs, which are prolific throughout these parts (Mallouf 1985).  At least by Late
Prehistoric times, rock art in the Trans-Pecos region appears to be influenced by Jornado Mogollon styles (Mallouf
1985).

4.5.5 Late Prehistoric (A.D. 1000-1600)

The Late Prehistoric period in the Trans-Pecos region is defined by the presence of arrow points and ceramics, and
in some areas (namely the Rio Grande) the presence of cultigens. Common arrow points associated with the Trans-
Pecos Late Prehistoric include Cliffton, Toyah, Scallorn, Perdiz, Livermore, Harrell, and Fresno points (Figure 47).
Ceramics include a wide variety of locally made and foreign wares including El Paso Brown, El Paso Polychrome,
Chupadero Black on White, Jornada Brown, Three Rivers Red on Terra Cotta, Mimbres Black on White, Northern
Mexican wares (Polished Tan, Corrugated Tan, Playas Red Incised, and plain wares), Galisteo Black on White,
Black on Red Glaze, and Middle Pecos Micaceous Brown.

The earliest and most prolific Late Prehistoric occupations in the Trans-Pecos region occurred along the Rio Grande
near El Paso and can be identified culturally as the Jornada Mogollon (Kelley 1952a).  Groups affiliated with this
culture probably settled the El Paso area sometime after A.D. 200, lived in pit houses, and formed puebloan
communities with above ground structures by A.D. 1200 (Kelley 1952a; Lehmer 1948; Mallouf 1986; Simmons et
al. 1989).

The Jornada Mogollon were agriculturalists and grew maize, squash, beans, and bottle gourds (Ford 1977; Whalen
1981). Farther to the south in the La Junta region near Presidio, similar puebloan communities were established
along the Rio Grande and Rio Conchos by A.D. 1200 (Kelley 1952b; Kelley et al. 1940).

It has been suspected by some that the La Junta settlements (identified as the Bravo Valley aspect) represent a
southern movement of the Jornada Mogollon into the La Junta area (Lehmer 1958; Shackelford 1955).  The
populations of the La Junta pueblos were probably the immediate ancestors of the Patarabueye, with whom the
Spanish made contact in the late sixteenth century (Kelley 1952a, 1952b, 1955, 1986; Lehmer 1958).  Non-
agricultural groups such as the historic Jumano (perhaps originating in the Interior subregion) were probably in the
La Junta region by Late Prehistoric times and living periodically with the early Patarbueyes (Kelley 1952a, 1952b,
1955, 1986; Lehmer 1958; Mallouf 1985).

In the Interior subregion, ceramics and the bow and arrow probably were introduced from the Rio Grande Valley as
early as A.D. 300 in the north, and were present in other parts sometime after A.D. 900 (Mallouf 1985; Simmons et
al. 1989). To date, none of the Late Prehistoric occupations in the Interior subregion appear to represent true
agricultural settlements; cultigens have not been found in any convincing quantities. Nevertheless, sites with Jornada
Mogollon ceramics have been found along alluvial fans, playa edges, and other level, low lying areas which would
have been conducive for simple rain-based agriculture (Mallouf 1985).  In the Davis Mountains, some maize cobs
which appear to date to the Late Prehistoric period were found in a rockshelter, and this may suggest that some
interior groups were engaged in agricultural practices in a limited manner (Mallouf 1985; Smith 1938).

Overall, it appears that Late Prehistoric populations in the Interior subregion carried on subsistence strategies which
were similar to those practiced in the Late Archaic (Hedrick 1989; Simmons et al. 1989). Indeed, sites remain
virtually unchanged during the Late Prehistoric period except for the presence of ceramics and arrow points.  On the
other hand, ceremonial rock structures, stylized rock art, and purposeful inhumations are conspicuously present
during this time (Hedrick 1989), suggesting that many groups living within the Interior subregion were developing
complex social and ritualistic systems not seen in the earlier periods. Furthermore, it is likely that hunter-gatherers
from the interior were engaged in extensive contacts with agriculturalists living
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along the Rio Grande Valley, as reflected in the relations between the Patarabueye and Jumano during early historic
times (see Mallouf 1985).

4.6 Historic Overview

The historic chronological framework of the Trans-Pecos region mirrors the general history of Texas and can be
broken down into five basic temporal periods.  Like the prehistoric periods, the historic periods are principally
defined by particular items of material culture, in addition to historical events and other lines of documentary
information.  Nevertheless, each historic period is intended to demarcate a particular socio-cultural facies (based
primarily on the presence of certain European and North American settlements) within the Trans-Pecos area.  The
five temporal periods are as follows:

Spanish Exploration A.D. 1535 - 1659
Spanish Colonial A.D. 1659 - 1821
Mexican Colonial A.D. 1821 - 1836
Texas Republic & Nineteenth Century American A.D. 1836 - 1900
Twentieth Century American A.D. 1900 - present

4.6.1 Spanish Exploration Period (A.D. 1535-1659)

The Spanish Exploration period is represented by the presence of European explorers, mostly of Spanish nationality,
in the Trans-Pecos area.  The period begins around 1535 when Cabeza de Vaca and others of the Narvaez expedition
passed through the area on their way to Culiacan, Mexico, on the Pacific coast.  No traces of Cabeza de Vaca's
travels have been found in the Trans-Pecos region; however, it likely that he and others of the expedition passed
through parts of the Interior subregion south of Van Horn (see routes of Cabeza de Vaca in Fox 1983; Pool et al.
1975; Skeels 1972).

Native Americans noted by Cabeza de Vaca in the Interior subregion were nomadic hunter-gatherers possibly
affiliated with the Jumano (Kelley 1952b; Mallouf 1985; Riley 1987). Following Cabeza de Vaca, the expeditions of
Rodriques-Chamuscado (1581), Espejo (1582), and O•ate (1598) also passed through the Trans-Pecos region.  These
particular expeditions started out from the small colonial town of Santa Barbara in northern Mexico and followed
the Rio Conchos north to the confluence of the Rio Grande and the Rio Conchos called La Junta de los Rios (Pool et
al. 1975).

At La Junta, these early Spanish explorers noted both Patarabueyes and the Jumano living, trading, and interacting
with each other along the Rio Conchos and the Rio Grande (Kelley 1952b).  Unlike Cabeza de Vaca, these later
explorers did not venture deep into the Interior subregion, but traveled mainly along the river routes skirting the
Trans-Pecos area.  However, Espejo did cross overland from the upper Pecos River to the La Junta area, somewhere
to the east of Van Horn on his way back to Mexico (Fox 1983; Kelley 1952b; Skeels 1972).  O=ate, the founder of
Santa Fe, traveled up river on the Rio Grande from La Junta through the El Paso area up into New Mexico.  Other
than establishing base camps along the Rio Grande in the La Junta and El Paso areas, no permanent settlements were
established by the Spanish in the Trans-Pecos region during this time.

Very little to no archeological information has been recovered from these first Spanish occupations in the Trans-
Pecos region, and any traces conceivably dating to the Exploration period more than likely would be found along the
Rio Grande River near La Junta or El Paso. In the Interior and Plains subregions, there are no known sites dating to
this period.

4.6.2 Spanish Colonial Period (A.D. 1659-1821)

The Spanish Colonial period in the Trans-Pecos region begins with the establishment of a mission and frontier
outpost near El Paso in 1659 (Jenkins and Schroeder 1974; Simmons et al. 1989). As a result of the Pueblo Revolt in
1680, refugee Spanish colonists from Santa Fe and other northern Rio Grande settlements relocated to the small
mission complex at El Paso called Our Lady of Guadalupe and established a permanent community there (Jenkins
and Schroeder 1974).  Shortly thereafter in 1683, several missions and presidios were set up farther down river in
the La Junta area (Kelley 1952b). These later missions were established at the request of the aboriginal populations
residing in the La Junta area (mainly for protection against incoming hostile Plains Indians) and also for reasons to
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consolidate the frontier boundaries along the northern borderlands claimed by the Royal Government. The La Junta
mission settlements were intermittently occupied and abandoned until 1732 when they were permanently reoccupied
till the end of the Spanish Colonial period (Kelley 1952b; Tyler 1975).

During this time, Apaches and Comanches also entered the Trans-Pecos region from the territory of New Mexico
and carried on adversarial relationships with the Spanish colonists and Native American mission neophytes.  These
activities consisted of raids and counter attacks which took place chiefly along the Rio Grande Valley.  As a result of
the Apache and Comanche raiding, more missions and presidios were established throughout the Rio Grande in the
Trans-Pecos area (Tyler 1975).

By the last quarter of the eighteenth century, many Native Americans from the Plains were using the Trans-Pecos
region extensively as a place of refuge and raiding, and as a result, military expeditions organized to repel the
marauding tribes, such as those carried out by Ugalde in 1787, were commissioned regularly by the Spanish
authorities (Simmons et al. 1989). Military campaigns were carried out in the area until 1791 when a peace treaty
was finally agreed upon by all of the warring parties (Tyler 1975).  Nevertheless, the Comanche, as well as a some
Apaches, continued their raiding activities in the Trans-Pecos region through the first half of the nineteenth century
(Simmons et al. 1989).

Around the turn of the eighteenth century, the Spanish colonial mission-presidio system declined considerably in
Texas and along the northern borderlands as a result of the disintegration of the Spanish Colonial Empire (Poyo and
Hinojosa 1991).  By the 1790s the Rio Grande missions of the Trans-Pecos region as well as all other missions in
the borderlands were essentially secularized and decoupled from centralized Spanish authority (Hinojosa 1991). By
the early 1800s, Spanish colonials and neophyte Native Americans along the Rio Grande Valley abandoned the
mission system and merged into more integrated Hispanic communities  centering around the old mission-presidio
complexes.  The inhabitants of these Rio Grande communities were engaged primarily in subsistence farming and
small-scale ranching.

Other than the Mendoza-Lopez expedition, which left La Junta in 1683 and crossed the Interior subregion on the
way to explore central Texas, there were virtually no Spanish colonial occupations or encampments outside the Rio
Grande Valley in the Trans-Pecos area. Like the Spanish Exploration period, there are no known archeological sites
in the Interior subregion which date to this period.  However, it is conceivable that Apache or Comanche camps
dating to this period may exist in some parts of the Interior subregion, perhaps in the Van Horn area.

4.6.3 Mexican Period (1821-1836)

The Mexican period begins with the political independence of Mexico from Spain in 1821.  This period essentially
is characterized by the Impresario Grant system, initiated in the closing days of the Royal Spanish Government and
carried on by the newly independent Mexicans, which allowed for the settlement of the Texas borderlands by
Anglo-Americans and immigrant Europeans.  In the Trans-Pecos region, no Impresario land grants were issued, and
as a result, no new settlements were added along the Rio Grande Valley or in other parts of the interior.  For the
most part, lives of the local inhabitants along the Rio Grande remained essentially the same as they were during
colonial times. Nevertheless, Hispanic communities in this area continued to become more independent from the
policies of Mexico City.

4.6.4 Texas Republic and Nineteenth Century American Period (1836-1900)

This period begins with the establishment of the Republic of Texas in 1836, and the subsequent incorporation of
Texas into the United States in 1845.  During the first half of the nineteenth century, trade relationships between
Texas, the United States, and Mexico increased significantly. As a result, local centers such as Santa Fe, San
Antonio, and El Paso grew proportionately and there was a need to improve previous overland trade routes such as
the Santa Fe Trail and the Camino Real, as well as to create new trails which could cross-connect with the older
routes.

By the end of the 1840s and beginning of the 1850s, the Chihuahua Trail was established, connecting Chihuahua
City, Mexico, to Indianola, Texas, on the Gulf Coast (Tyler 1975).  This trail followed the old Spanish route along
the Rio Conchos to La Junta and then crossed overland to the northeast.  The importance of the Chihuahua Trail in
the Trans-Pecos area was two-fold in that it diverted some of the trade from the Santa Fe Trail, promoting more
interaction with urban areas such as San Antonio, and helped to establish new settlements (posts, forts, and towns) in
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the Interior subregion of the Trans-Pecos (Simmons et al. 1989).

Other smaller east-west trails (Neighbors-Ford and Smith and Whiting) also were blazed through the Trans-Pecos
area from El Paso to San Antonio by 1849 (Pool et al. 1975).  Both of these trails passed near the vicinity of Van
Horn, and the Neighbors-Ford Trail actually passed within a JTF-6 project area through the Van Horn Mountains.

With the annexation of Mexican lands by the United States after the Mexican-American War (1846-1848),
settlement of the Trans-Pecos region by Anglo-Americans increased significantly.  Fort Leaton and the town of
Presidio were established in the La Junta area by 1848, and systematic mapping projects of the Trans-Pecos region
were initiated in the early 1850s (Tyler 1975).

Fort Davis was established in 1854 to protect a newly laid road from hostile Native Americans (consisting primarily
of Apache and Comanches).  This road originally had been surveyed in 1850 (Tyler 1975). Shortly thereafter, the
U.S. Army also sent a small garrison from Fort Davis to Van Horn Wells in the northwest.  Within the same
vicinity, another small military camp was established at this time (Bearden 1977).  Apparently this outpost was
occupied until World War I.  Another outpost called the "Valentine Fort" was also established somewhere in the
vicinity of Van Horn.  Many of these smaller establishments were set up by private landowners for protection
against Indian attacks (Wylie 1973).   With the influx of prospectors and entrepreneurs passing through the Trans-
Pecos region on their way to the California gold fields (Wylie 1973), more attention was focused on the Interior
subregion as a potential area for mining.  As a result, silver mining began in the Chinati Mountains by 1860, and
other mines were established a few years latter in the vicinity of Marfa (Tyler 1975).

Many of the newly established nineteenth century forts and settlements in the Trans-Pecos region suffered as a result
of the Civil War due to the relocation of troops to the southeast.  Fort Davis was abandoned, and as a consequence,
raiding activities by the Apaches and Comanches increased significantly.  Depredations by the mounted Native
Americans were serious enough to force many settlers out of the area.  Fort Davis was reestablished several years
after the end of the war and Native American hostilities subsided temporarily until 1876, when they resumed.  Many
of these latter raids were initiated by the Mescalero Apache under the leadership of Victorio (Tyler 1975).  These
raids lasted until his death in 1880 (Simmons et al. 1989; Tyler 1975).

It is worth noting that somewhere in the Eagle Mountains (or adjacent area) there is an alleged late nineteenth
century battle ground where a contingent of African-American soldiers fought Native Americans.  Apparently some
of the African-Americans were killed and buried on the site (Wylie 1973).

Significant increases in settlement of the Trans-Pecos region, especially in the Interior subregion, began again after
the end of Indian hostilities and the arrival of the railroads in the early 1880s (Simmons et al. 1989).  The Southern
Pacific Railroad linked El Paso with Sierra Blanca, which in turn fed out to the interior settlements of Pecos and
Marfa (Pool et al. 1975).  Nine years earlier Presidio County was established and Jeff Davis County was later
founded in 1887.  As a result of the railroads, cattle ranching became a leading industry in the Interior subregion
(Simmons et al. 1989). Between 1880 and 1890, approximately 90 percent of the cattle ranches in Presidio County
were established (Peter n.d.). With the discovery of mercury in 1894, mining also increased significantly around the
Big Bend area and other parts of the Interior subregion (Tyler 1975). During this period, copper, lead, iron, silver,
tin, manganese, sulphur, fluorite, lead, marble, and salt were mined in large quantities around the Van Horn area
(Peter n.d.).  The implementation of irrigation systems coupled with the cultivation of cotton (ca. 1870s), the use of
barbed wire (ca. 1880s), and the introduction and subsequent breeding of Hereford cattle (ca. 1885) were other late
nineteenth century innovations which increased settlement in the Interior and Plains subregions, and were to have a
lasting effect on the economy overall (Peter n.d.).

4.6.5 Twentieth Century American Period (1900-present)

The twentieth century American period represents the modern era which arbitrarily begins in 1900.  In the Trans-
Pecos region, cattle ranching and mining continued to prosper and settlements in the Interior subregion increased in
size and number. In the Big Bend area, candelilla wax factories were established in 1911 and "continue[d] to be a
major industry on both sides of the border" (Simmons et al. 1989).

Nevertheless, the Interior and Plains subregions as a whole, remained sparsely populated  with a scattering of small
communities and isolated ranches (Simmons et al. 1989).  Due to the basin and range topography and low
population density, this area sustained the old reputation as a place of refuge and was used extensively between 1912
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and 1920 by Pancho Villa and other Mexican revolutionaries as a staging ground for raids along the border
(Simmons et al. 1989).

Based on the oral history of Evans Heans (an old timer from Van Horn, Texas), there was a raid (called the Heville
Raid) by Mexican revolutionaries somewhere in the Van Horn area (Bearden 1977).  As a consequence, the U.S.
Government sent troops into the general area and more than 100,000 National Guard troops were stationed along the
border zone in 1916.  Camp Holland, near Valentine, Texas, was built and occupied during this time and was used
as an important base of operations for the Federal troops.  According to Heans, a town called Pilares (possibly
located on the border south of Van Horn) was burned "on both sides of the river" by (U.S. ?) soldiers and "a lot of
people were killed" there (Bearden 1977). The burning of Pilares occurred sometime after 1918 (Bearden 1977).

By the early 1920s, conditions along the border became more stabilized (Tyler 1975) and the Trans-Pecos region
outside El Paso took on its modern character of small western mining and ranching towns with large cattle ranches
filling in the otherwise vacant basin and range country.  Today, much of the Trans-Pecos gets its revenue from
tourism.

4.7 Native American Reservations

The Yselta Del Sur Reservation, located in Hudspeth County, is the only Native American reservation within the
counties that comprise the Basin and Range Province.
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Internet/World Wide Web References

AGENCY/TITLE UNIFORM RESOURCE LOCATOR (URL)

US Environmental Protection Agency

EPA Homepage http://www.epa.gov/
EPA Region 6 Dallas http://www.epa.gov/earth1r6/index.htm
EPA Clean Air Act Database Search http://www.fedworld.gov/cleanair/search.htm
Nonattainment Areas for Criteria
Pollutants

http://www. epa.gov/oar/oaqps/greenbk/

EPA- AIRS http://www. epa.gov/airs/
EPA - Databases and Software http://www. epa.gov/epahome/Data.html
U.S./Mexico Border Programs http://www. epa.gov/region09/cross_pr/compendi/index.html
Clean Water Act http://www. epa.gov/region5/defs/html/cwa.htm
TOXNET Web Search http://toxnet.nlm.nih.gov/servlets/simple-search

US Geological Survey

U.S. Geological Survey http://www.usgs.gov/
USGS Water Resources Data, Texas,
Water Year 1997 -- Contents

http://www.txwww.cr.usgs.gov/reports/wdr/97/sw/html/contents.html

USGS South-Central Texas National
Water Quality Assessment Program

http://txwww.cr.usgs.gov/sctx/

USGS -- GIS Data for Water
Resources

http://www.h2o.usgs.gov/public/GIS

TEXAS STATE FACT SHEET http://www.h2o.usgs.gov/public/pubs/FS/FS-043-96/
United States NWIS-W Data
Retrieval

http://waterdata.usgs.gov/nwis-w/US/

Texas NWIS-W Data Retrieval http://waterdata.usgs.gov/nwis-w/TX/
USGS Hydrologic Units Maps http://water.usgs.gov/public/GIS/background.html

Other Federal Agencies

Bureau of Indian Affairs, BIA, DOI,
Interior

http://www.doi.gov/bureau-indian-affairs.html

Welcome To The IBWC Home Page http://www.ibwc.state.gov/
Available CFR Titles on GPO
Access

http://www.access.gpo.gov/nara/cfr/cfr_table-search.html
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Internet/World Wide Web References (continued)

AGENCY/TITLE UNIFORM RESOURCE LOCATOR (URL)

Texas

State of Texas Government World
Wide Web

http://www.state.tx.us/

State of Texas- List of Agencies,
Commissions, and Universities

http://www.state.tx.us/agency/agencies.html

Texas Administrative Code - List of
Titles

http://www.sos.state.tx.us/tac/index.html

Texas Administrative Code http://www.sos.state.tx.us/tac/30/index.html
Texas Administrative Code http://www.sos.state.tx.us/tac/30/1/index.html
Texas Administrative Code http://www.sos.state.tx.us/tac/30/1/307/index.html
30 TAC 307.10 http://www.tnrcc.state.tx.us/RuleS/tac/30/1/307/307.10.html
Texas State Agency - Water
Development Board

http://www.state.tx.us/agency/580.html

Welcome to Texas Parks and
Wildlife

http://www.tpwd.state.tx.us/

Texas State Agency - Land
Surveying, Texas Board of

http://www.state.tx.us/agency/464.html

Agency Publications http://www.twdb.state.tx.us/publications/agpubs.htm
MetaData http://www.tnris.state.tx.us/metadata.htm
Texas Environmental Center http://WWW.TEC.ORG/
Water Quantity- Chapter 1-Page 1 http://www.tec.org/almanac/QUANTITYCH1P1.HTML#TABLE
Data Links http://www.geo.swt.edu/reference/Datalink.html

Texas Natural Resource Conservation Commission

TNRCC Home Page http://www.tnrcc.state.tx.us/
TNRCC Subject Index http://www.tnrcc.state.tx.us/subject.html
LPST Database Query http://www.tnrcc.state.tx.us/waste/pst/rpr/pstquery.htm
TNRCC Forms http://www.tnrcc.state.tx.us/forms.html
Texas Groundwater Protection
Committee

http://www.tnrcc.state.tx.us/water/quality/gw/tgpc/index.html

Data Collection http://www.tnrcc.state.tx.us/water/quality/data/index.html
Data Collection http://www.tnrcc.state.tx.us/water/quality/data/wqm/bays.htm
TNRCC Publications Catalog: How
to Order

http://www.tnrcc.state.tx.us/admin/topdoc/order.html

newhome (TNRIS) http://www.tnris.twdb.state.tx.us/www/twdb/twdb_hp.html
TMDL Team http://www.tnrcc.state.tx.us/admin/topdoc/sfr/058/index.html
TNRCC Rules in WordPerfect 6.1
Format

http://www.tnrcc.state.tx.us/oprd/rules/indxchap.html

Agricultural DRASTIC Map of
Texas

http://www.tnrcc.state.tx.us//water/quality/gw/gwgis.html
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Appendix A - Texas Surface Water Quality Standards General Criteria
(Texas Gulf Coast)

(a) Application. The general criteria set forth in this section apply to surface water in Texas and specifically apply to
substances attributed to waste discharges or the activities of man.  General criteria do not apply to those instances in
which surface water, as a result of natural phenomena, exhibit characteristics beyond the limits established by this
section. General criteria are superseded by specific exemptions stated in this section or in § 307.8 of this title (relating
to the Application of Standards), or by site-specific water quality standards for classified segments.  Provisions of the
general criteria remain in effect in mixing zones or below critical low-flow conditions unless specifically exempted in §
307.8 of this title (relating to the Application of Standards).

(b) Aesthetic parameters.
(1) Concentrations of taste and odor producing substances shall not interfere with the production of potable water
by reasonable water treatment methods, impart unpalatable flavor to food fish including shellfish, result in
offensive odors arising from the waters, or otherwise interfere with the reasonable use of the water in the state.
(2) Surface water shall be essentially free of floating debris and suspended solids that are conducive to producing
adverse responses in aquatic organisms or putrescible sludge deposits or sediment layers which adversely affect
benthic biota or any lawful uses.
(3) Surface waters shall be essentially free of settleable solids conducive to changes in flow characteristics of
stream channels or the untimely filling of reservoirs, lakes, and bays.
(4) Surface waters shall be maintained in an aesthetically attractive condition.
(5) Waste discharges shall not cause substantial and persistent changes from ambient conditions of turbidity or
color.
(6) There shall be no foaming or frothing of a persistent nature.
(7) Surface waters shall be maintained so that oil, grease, or related residue will not produce a visible film of oil
or globules of grease on the surface or coat the banks or bottoms of the watercourse; or cause toxicity to man,
aquatic life, or terrestrial life in accordance with § 307.4(d) of this title (relating to General Criteria).

(c) Radiological parameters. Radioactive materials shall not be discharged in excess of the amount regulated by
Chapter 336 of this title (relating to Radiation Rules).

(d) Toxic parameters. Surface waters will not be toxic to man from ingestion of water, consumption of aquatic
organisms, or contact with the skin, or to terrestrial or aquatic life. Additional standards requirements for toxic
materials are specified in § 307.6 of this title (relating to Toxic Materials).

(e) Nutrient parameters. Nutrients from permitted discharges or other controllable sources shall not cause excessive
growth of aquatic vegetation which impairs an existing, attainable, or designated use. Site-specific nutrient criteria,
nutrient permit limitations, and/or separate rules to control nutrients in individual watersheds will be established where
appropriate after notice and opportunity for public participation and proper hearing.

(f) Temperature. Consistent with § 307.1 of this title (relating to General Policy Statement) and in accordance with state
water rights permits, temperature in industrial cooling lake impoundments and all other surface water in the state shall
be maintained so as to not interfere with the reasonable use of such waters. Numerical temperature criteria have not
been specifically established for industrial cooling lake impoundments, which in most areas of the state contribute to
water conservation and water quality objectives. With the exception of industrial cooling impoundments, temperature
elevations due to discharges of treated domestic (sanitary) effluent, and designated mixing zones, the following
temperature criteria, expressed as a maximum temperature differential (rise over ambient) are established: freshwater
streams -5 degrees Fahrenheit; freshwater lakes and impoundments--3 degrees Fahrenheit; tidal river reaches, bay and
gulf waters--4 degrees Fahrenheit in fall, winter, and spring, and 1.5 degrees Fahrenheit in summer (June, July, and
August). Additional temperature criteria (expressed as maximum temperatures) for classified segments are specified in
Appendix A of § 307.10 of this title (relating to Appendices A-E).
(g) Salinity.

(1) Estuarine salinity criteria have not been established, despite the recognition that proper salinity gradient
maintenance is important for the continuation of balanced and desirable populations of estuarine dependent
marine life, because weather is the dominant factor influencing salinity gradients.
(2) Absence of numerical salinity criteria shall not preclude evaluations and regulatory actions based on estuarine
salinity, and careful consideration will be given to all activities which may detrimentally affect salinity gradients
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in estuarine waters.
(3) Concentrations and the relative ratios of dissolved minerals such as chlorides, sulfates, and total dissolved
solids will be maintained such that attainable uses will not be impaired.

(h) Dissolved oxygen and aquatic life uses.
(1) Dissolved oxygen criteria for unclassified waters with aquatic life uses will be sufficient to support
appropriate aquatic life use categories, in accordance with § 307.7 of this title (relating to Site-specific Uses and
Criteria). Perennial streams, rivers, lakes, bays, estuaries, and other appropriate perennial waters which are not
specifically listed in Appendix A or D of § 307.10 of this title are presumed to have a high aquatic life use and
corresponding dissolved oxygen criteria. In accordance with results from statewide ecoregion studies, unclassified
perennial streams in southeast and northeast Texas are assigned dissolved oxygen criteria as indicated in §
307.7(b)(3)(A)(ii) of this title. Higher uses will be maintained where they are attainable.
(2) Intermittent streams which are not specifically listed in Appendix A or D of § 307.10 of this title will maintain
a 24-hour dissolved oxygen mean of 2.0 mg/L and an absolute minimum dissolved oxygen concentration of 1.5
mg/L. For intermittent streams with seasonal aquatic life uses, dissolved oxygen concentrations commensurate
with the aquatic life uses will be maintained during the seasons in which the aquatic life uses occur. Unclassified
intermittent streams with significant aquatic life uses created by perennial pools are presumed to have a limited
aquatic life use and corresponding dissolved oxygen criteria. Additional definitions of significant aquatic life,
perennial pools, and seasonal uses will be developed in the standards implementation procedures. Higher uses
will be maintained where they are attainable.

(i) Bacteria. A fecal coliform criterion of not more than 200 bacteria per 100 ml shall apply to all water bodies not
specifically listed in Appendix A of § 307.10 of this title (relating to Appendices A-E). Application of this criterion
shall be in accordance with § 307.7(b)(1) of this title.

(j) Antidegradation. Nothing in this section shall be construed or otherwise utilized to supersede the requirements of §
307.5 of this title (relating to Antidegradation).

(k) Assessment of unclassified waters. Waters which are not specifically listed in Appendices A or D of § 307.10 of
this title are designated for the specific uses that are attainable or characteristic of those waters. Upon administrative or
regulatory action by the commission which affects a particular unclassified waterbody, the characteristics of the
affected waterbody will be reviewed to determine which aquatic life uses are appropriate. Additional uses so
determined shall be indicated in public notices for discharge applications. Uses which are not applicable throughout the
year in a particular unclassified waterbody will be assigned and protected for the seasons in which such uses are
attainable. Initial determinations of use shall be considered preliminary, and in no way preclude redeterminations of use
in public hearings conducted by the commission under the provisions of the Texas Water Code. For unclassified waters
where the presumed minimum uses or criteria specified in this section are inappropriate, site-specific standards may be
developed in accordance with § 307.2(d) of this title (relating to Modification of Standards). Uses and criteria will be
assigned in accordance with this section and with § 307.7(3) of this title. Procedures for assigning uses and criteria are
described in the standards implementation procedures.

Source: The provisions of this § 307.4 adopted to be effective July 10, 1991, 16 TexReg 3400; amended to be effective July 13, 1995, 20 TexReg
4701; amended to be effective April 30, 1997, 22 TexReg 3712.
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Appendix B - Water Quality Monitoring Stations
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Cameron 13176 2301.0100 TDLSTR AMBNT 2301 1000 31 RIO GRANDE TIDAL AT SH 4 NEAR BOCA CHICA
Cameron 15543 NA CANAL AMBNT 2301 0 31 RESACA DE LA PALMA AT HIDDEN VALLEY RD. IN

BROWNSVILLE

Cameron 10249 400.0435 STREAM AMBNT 2302 1270 31 USGS Gauge Id : 08473700; RIO GRANDE 6.3 KM
DOWNSTREAM FROM SAN BENITO PUMPING PLANT,
15.3 KM SW OF SAN BENITO

Starr 13103 2300.0100 STREAM AMBNT 2302 0 214 ARROYO LOS OLMOS BRIDGE ON US 83 SOUTH OF RIO
GRANDE CITY

Starr 13104 2300.0150 STREAM AMBNT 2302 0 214 ARROYO LOS OLMOS AT SH 755 NW OF RIO GRANDE
CITY

Cameron 13177 2302.0025 STREAM AMBNT 2302 250 31 USGS Gauge Id : 08475000; RIO GRANDE EL JARDIN PUMP
STATION, AT LOW WATER DAM 300 FT. BELOW INTAKE

Cameron 13178 2302.0100 STREAM AMBNT 2302 1000 31 USGS Gauge Id : 08474550; RIO GRANDE INTERNATIONAL
BRIDGE ON US 77 AT BROWNSVILLE

Cameron 13179 2302.0125 STREAM AMBNT 2302 1250 31 RIO GRANDE NEAR RIVER BEND BOAT RAMP
APPROXIMATELY 5 MI. WEST OF BROWNSVILLE ON US
281

Hidalgo 13180 2302.0150 STREAM AMBNT 2302 1500 108 RIO GRANDE BELOW EL ANHELO DRAIN SOUTH OF LAS
MILPAS

Hidalgo 13181 2302.0200 STREAM AMBNT 2302 2000 108 RIO GRANDE INTERNATIONAL BRIDGE AT US 281 AT
HIDALGO

Hidalgo 13182 2302.0212 STREAM AMBNT 2302 2120 108 RIO GRANDE RIVER 100 METERS UPSTREAM OF ANZAL
DUAS DAM/DIVERSION STRUCTURE AT ANZALDUAS
PARK NEAR MISSION

Hidalgo 13183 2302.0215 STREAM AMBNT 2302 2150 108 RIO GRANDE AT PENITAS NEAR THE EDINBURG
INTAKE CANAL

Hidalgo 13184 2302.0220 STREAM AMBNT 2302 2200 108 USGS Gauge Id : 08466300; RIO GRANDE AT SH 886 NEAR
LOS EBANOS

Starr 13185 2302.0230 STREAM AMBNT 2302 2300 214 USGS Gauge Id : 08464700; RIO GRANDE AT FORT
RINGGOLD 1 MI. DOWNSTREAM FROM RIO GRANDE
CITY

Starr 13186 2302.0250 STREAM AMBNT 2302 2500 214 RIO GRANDE BELOW RIO ALAMO NEAR FRONTON
Starr 13187 2302.0300 STREAM AMBNT 2302 3000 214 RIO GRANDE 2.5 MI. BELOW FALCON DAM AT

DIVERSION STRUCTURE
Starr 13188 2302.0320 STREAM AMBNT 2302 3200 214 USGS Gauge Id : 08461300; RIO GRANDE U. S. TAILRACE

AT FALCON DAM AND END OF FM 2098
13663 NA STREAM AMBNT 2302 0 na USGS Gauge Id : 08462000; RIO ALAMO AT FLOW GAGE, 8

KM UPSTREAM FROM MOUTH AND 1 KM NORTH OF
CIUDAD MIER, TAMAULIPAS (IN MEXICO)
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Hidalgo 13664 NA STREAM AMBNT 2302 210 108 USGS Gauge Id : 08469200; RIO GRANDE 0.5 MI. BELOW
ANZALDUAS DAM, 12.2 MI. FROM HIDALGO

13709 NA STREAM AMBNT 2302 0 na USGS Gauge Id : 08464200 : RIO SAN JUAN AT FLOW
GAGE, 5 KM UPSTREAM FROM MOUTH IN CAMARGO,
TAMAULIPAS (IN MEXICO)

13719 NA CANAL AMBNT 2302 0 na PUERTECITOS DRAIN 3.8 KM UPSTREAM FROM MOUTH
AND 12.3 KM WNW CIUDAD DIAZ ORDAZ, TAMAULIPAS
(IN MEXICO)

13720 NA CANAL AMBNT 2302 0 na ANHELO DRAIN 0.1 KM UPSTREAM FROM MOUTH, 3.2
KM EAST OF REYNOSA, TAMAULIPAS (IN MEXICO)

Cameron 15530 NA CANAL AMBNT 2302 0 31 RESACA DE LA GUERRA AT VILLAGE DR. IN
BROWNSVILLE

Cameron 15531 NA CANAL AMBNT 2302 0 31 RESACA DE LA GUERRA AT US 83 IN BROWNSVILLE
Cameron 15534 NA CANAL AMBNT 2302 0 31 TOWN RESACA AT CITY CEMETARY, EAST OF PALM

BLVD. AND NORTH OF EAST ELIZABETH ST. IN
BROWNSVILLE

Cameron 15538 NA CANAL AMBNT 2302 0 31 TOWN RESACA AT CORIA ST. IN BROWNSVILLE
Cameron 15539 NA CANAL AMBNT 2302 0 31 RESACA DE LA GUERRA AT QUAIL HOLLOW, NEAR

LAREDO RD. IN BROWNSVILLE
Cameron 15540 NA CANAL AMBNT 2302 0 31 TOWN RESACA AT STOVALL RD. IN BROWNSVILLE
Cameron 15541 NA CANAL AMBNT 2302 0 31 TOWN RESACA AT DEAN PORTER PARK, NEAR

CUMMINGS TR. HIGH SCHOOL IN BROWNSVILLE
Cameron 15542 NA CANAL AMBNT 2302 0 31 TOWN RESACA AT GLADYS PORTER ZOO IN

BROWNSVILLE
Hidalgo 15808 NA STREAM AMBNT 2302 1700 108 RIO GRANDE 200M UPSTREAM OF PHARR

INTERNATIONAL BRIDGE (US281)

Zapata 13189 2303.0050 RESERV AMBNT 2303 500 253 FALCON LAKE AT INTERNATIONAL BOUNDARY
MONUMENT

Zapata 13190 2303.0096 RESERV AMBNT 2303 960 253 FALCON LAKE 200 YDS DOWNSTREAM FROM ZAPATA
WATER PLANT INTAKE

Zapata 13191 2303.0098 RESERV AMBNT 2303 980 253 FALCON LAKE 200 YDS UPSTREAM FROM ZAPATA
WATER PLANT INTAKE

Zapata 13192 2303.0100 RESERV AMBNT 2303 1000 253 FALCON LAKE AT INTERNATIONAL BOUNDARY
MONUMENT XIV

13710 NA STREAM AMBNT 2303 0 na USGS Gauge Id : 08459700; RIO SALADO AT FLOW GAGE,
10 KM SOUTHEAST OF LAS TORTILLAS, TAMAULIPAS
(IN MEXICO)

Zapata 15818 NA RESERV AMBNT 2303 1200 253 FALCON RESERVOIR AT SAN YGNACIO WTP INTAKE,
350M DWNSTR FROM US B83 BRIDGE
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Zapata 15819 NA RESERV AMBNT 2303 970 253 FALCON RESERVOIR AT ZAPATA WTP INTAKE, JUST
OFFSHORE AND MIDWAY BETWEEN INTL. BOUNDARY
MARKERS 12 AND 13

0 13100 2300.0020 STREAM AMBNT 2304 0 0 ARROYO EL COYOTE, MEXICAN TRIBUTARY TO THE
RIO GRANDE, SAMPLED 1 METER UPSTREAM OF ITS
CONFLUENCE WITH RIO GRANDE

Webb 13101 2300.0046 STREAM AMBNT 2304 0 240 CHACON CREEK, 100 METERS UPSTREAM OF THE
CONFLUENCE WITH RIO GRANDE, IN SOUTHEAST
LAREDO

Webb 13102 2300.0050 STREAM AMBNT 2304 0 240 CHACON CREEK BRIDGE ON US 83 SOUTH OF LAREDO
Val Verde 13113 2300.0900 STREAM AMBNT 2304 0 233 CIENEGAS CREEK 0.3 MILE UPSTREAM FROM

CONFLUENCE WITH RIO GRANDE WHICH IS 2.9 KM
UPSTREAM OF US 277 BRIDGE

Val Verde 13114 2300.1350 STREAM AMBNT 2304 0 233 USGS Gauge Id : 08451130; EIGHT MILE CREEK NEAR DEL
RIO, TX E WITH RIO GRANDE,WHICH IS 17.5 KM
UPSTREAM OF US 277 BRIDGE IN DEL RIO

Kinney 13115 2300.1400 STREAM AMBNT 2304 0 136 USGS Gauge Id : 08455000, PINTO CREEK NEAR DEL RIO,
TEX ER COMMISSION GAGE, 2.8 KM UPSTREAM FROM
CONFLUENCE WITH RIO GRANDE, SOUTHEAST OF DEL
RIO

Webb 13116 2300.1500 STREAM AMBNT 2304 0 240 MANADAS CREEK AT FM 1472 NORTH OF LAREDO
Webb 13117 2300.1520 STREAM AMBNT 2304 0 240 MANADAS CREEK BELOW CONFLUENCE WITH ANAZON

AMERICA FEEDER CREEK NORTH OF LAREDO
Webb 13118 2300.1525 STREAM AMBNT 2304 0 240 ANZON AMERICA FEEDER CREEK 1/4 MI. ABOVE

CONFLUENCE WITH MANADAS CREEK AT OUTFALL
NORTH OF LAREDO

Webb 13119 2300.1530 STREAM AMBNT 2304 0 240 MANADAS CREEK ABOVE CONFLUENCE WITH ANAZON
AMERICA FEEDER CREEK NORTH OF LAREDO

Webb 13120 2300.1535 STREAM AMBNT 2304 0 240 MANADAS CREEK AT I-35 WEST FEEDER ROAD
Webb 13121 2300.1540 STREAM AMBNT 2304 0 240 MANADAS CREEK 1/4 MILE EAST OF I-35

13123 2300.1690 STREAM AMBNT 2304 0 0 RIO ESCONDIDO FROM MEXICO, 1 METER UPSTREAM
FROM CONFLUENCE WITH RIO GRANDE, 5.1 KM SOUTH
OF US57, INTERNATIONAL BRIDGE IN EAGLE PASS

13124 2300.1700 STREAM AMBNT 2304 0 0 UNNAMED MEXICAN TRIBUTARY, 1 METER UPSTREAM
OF CONFLUENCE WITH RIO GRANDE, 3.6 KM SOUTH OF
US57, INTERNATIONAL BRIDGE IN EAGLE PASS
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Maverick 13125 2300.1750 STREAM AMBNT 2304 0 162 ELM CREEK AT US 277, NORTH OF EAGLE PASS
Maverick 13126 2300.1800 CANAL AMBNT 2304 0 162 MAVERICK COUNTY IRRIGATION DISTRICT CANAL AT

US 277, 70 METERS SOUTHEAST OF FM 1665 AND US 277
INTERSECTION

Maverick 13127 2300.1850 STREAM AMBNT 2304 0 162 QUEMADO CREEK AT US 277, 160 M NORTH-WEST OF
THE FM 1665 AND US 277 INTERSECTION

Maverick 13128 2300.1900 STREAM AMBNT 2304 0 162 CANYON GRANDE CREEK AT US 277, 0.57 KM NORTH-
WEST OF THE FM 1908 AND US 277 INTERSECTION

Maverick 13129 2300.1950 STREAM AMBNT 2304 0 162 LAS MORAS CREEK AT US 277, 1.8 KM UPSTREAM OF
THE CONFLUENCE WITH THE RIO GRANDE. NORTH OF
QUEMADO

Kinney 13130 2300.1960 STREAM AMBNT 2304 0 136 LAS MORAS CREEK AT CR 12.9 KM (8 MI) S
BRACKETVILLE

13131 2300.2000 STREAM AMBNT 2304 0 0 ARROYO DE LAS VACAS AT BRIDGE IN ACUNA,
MEXICO 0.8 KM UPSTREAM FROM CONFLUENCE WITH
RIO GRANDE

Val Verde 13132 2300.2050 STREAM AMBNT 2304 0 233 MCKEE SPRING,APPROXIMATELY 100 METERS
UPSTREAM OF CONFLUENCE WITH RIO GRANDE WHICH
IS 13.0 KM UPSTREAM OF US 277 BRIDGE IN DEL RIO

Val Verde 13134 2300.2100 STREAM AMBNT 2304 0 233 SYCAMORE CREEK, 3.0 KM UPSTREAM OF
CONFLUENCE WITH RIO GRANDE AT LOW-WATER
CROSSING, SOUTHEAST OF DEL RIO

Kinney 13135 2300.2110 STREAM AMBNT 2304 0 136 SYCAMORE CREEK AT US 277 18.5 KM (11.5 MI) SE DEL
RIO

Kinney 13136 2300.2115 STREAM AMBNT 2304 0 136 MUD CREEK AT US 90 27.4 KM (17 MI) W BRACKETVILLE
Kinney 13137 2300.2130 STREAM AMBNT 2304 0 136 PINTO CREEK AT US 90 12.9 KM (8 MI) W BRACKETVILLE
Val Verde 13138 2300.2150 STREAM AMBNT 2304 0 233 SACATOSA CREEK AT US 277 SOUTHEAST OF DEL RIO

13139 2300.2200 STREAM AMBNT 2304 0 0 SEEPS FROM NORTH SHORE OF RIO ESCONDIDO,
APPROXIMATELY 1 METER UPSTREAM ON THE RIO
ESCONDIDO FROM ITS CONFLUENCE WITH RIO
GRANDE
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Webb 13140 2300.2250 STREAM AMBNT 2304 0 240 ZACATE CREEK, 90 METERS UPSTREAM OF
CONFLUENCE WITH RIO GRANDE WHICH IS 1.4 KM
DOWNSTREAM OF US 81 BRIDGE (CONVENT AVE)

13141 2300.2300 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 210 METERS
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13142 2300.2305 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 310 METERS
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13143 2300.2310 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 400 METERS
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13144 2300.2315 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 0.6 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13145 2300.2320 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 0.8 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13146 2300.2325 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 1.0 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13147 2300.2330 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 1.1 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13148 2300.2340 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 2.4 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13149 2300.2345 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 1.9 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13150 2300.2350 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 3.3 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13151 2300.2355 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 3.5 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13152 2300.2360 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 3.7 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Webb
(continued)

13153 2300.2365 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 3.9 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13154 2300.2370 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 4.6 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13155 2300.2375 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 5.1 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13156 2300.2380 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 6.2 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13157 2300.2385 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 7.3 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13158 2300.2390 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 7.6 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13159 2300.2395 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 8.1 KM
DOWNSTREAM OF US 81 BRIDGE IN LAREDO

13160 2300.2405 STREAM AMBNT 2304 0 0 UNNAMED MEXICAN TRIBUTARY TO RIO GRANDE, 2.71
KM UPSTREAM OF MISSOURI-PACIFIC RAILROAD
BRIDGE IN LAREDO

13161 2300.2410 CANAL AMBNT 2304 0 0 UNNAMED MEXICAN DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 2.04 KM UPSTREAM
OF MISSOURI-PACIFIC RAILROAD BRIDGE IN LAREDO

13162 2300.2415 CANAL AMBNT 2304 0 0 AVENIDA MONTERREY DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, 1.8 KM UPSTREAM OF
MISSOURI-PACIFIC RAILROAD BRIDGE IN LAREDO

13163 2300.2420 CANAL AMBNT 2304 0 0 NUEVO LAREDO WATER TREATMENT PLANT RETURN
FLOW, .9 KM UPSTREAM OF MISSOURI-PACIFIC
RAILROAD BRIDGE IN LAREDO

13164 2300.2425 CANAL AMBNT 2304 0 0 AVENIDA AMERICA DRAIN, 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, .8 KM UPSTREAM OF
MISSOURI-PACIFIC RAILROAD BRIDGE IN LAREDO

13165 2300.2430 CANAL AMBNT 2304 0 0 AVENIDA ABASOLO DRAIN 1 METER UPSTREAM OF
CONFLUENCE WITH RIO GRANDE, .6 KM UPSTREAM OF
MISSOURI-PACIFIC RAILROAD BRIDGE IN LAREDO
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)
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Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Webb
(continued)

13166 2300.2435 CANAL AMBNT 2304 0 0 AV. DONATO GUERRA DRAIN 1 METER FROM
CONFLUENCE WITH RIO GRANDE, 0.24 KM
DOWNSTREAM OF MISSOURI-PACIFIC RAILROAD
BRIDGE IN LAREDO

13167 2300.2440 CANAL AMBNT 2304 0 0 AV. DONATO GUERRA DRAIN 1 METER FROM
CONFLUENCE WITH RIO GRANDE, 0.1 KM UPSTREAM OF
MISSOURI-PACIFIC RAILROAD BRIDGE IN LAREDO

Zapata 13193 2304.0025 STREAM AMBNT 2304 250 253 RIO GRANDE MIDSTREAM AT THE CONFLUENCE OF
ARROYO SAN FRANCISCO, APPROXIMATELY 5.0 KM
UPSTREAM OF SAN YGNACIO

Webb 13194 2304.0050 STREAM AMBNT 2304 500 240 RIO GRANDE AT THE SAN ISIDRO PUMP STATION
Webb 13195 2304.0055 STREAM AMBNT 2304 550 240 AT IRRIGATION PUMP, 350 METERS DOWNSTREAM OF

ISLA MESTEND, 22.4 KM SOUTH OF LAREDO
Webb 13196 2304.0075 STREAM AMBNT 2304 750 240 USGS Gauge Id : 08459200; RIO GRANDE AT PIPELINE

CROSSING 8.7 MI. BELOW LAREDO
Webb 13197 2304.0080 STREAM AMBNT 2304 800 240 RIO GRANDE 9.0 KM DOWNSTREAM OF US 81 BRIDGE IN

LAREDO
Webb 13198 2304.0090 STREAM AMBNT 2304 900 240 RIO GRANDE 100 YDS. DOWNSTREAM FROM

CONFLUENCE OF CHACON CREEK AND RIO GRANDE
Webb 13199 2304.0092 STREAM AMBNT 2304 920 240 RIO GRANDE 100 METERS UPSTREAM FROM

CONFLUENCE WITH CHACON CREEK
Webb 13200 2304.0095 STREAM AMBNT 2304 950 240 RIO GRANDE 50 YDS. UPSTREAM FROM CONFLUENCE

OF ZACATA CREEK AND RIO GRANDE
Webb 13201 2304.0098 STREAM AMBNT 2304 980 240 RIO GRANDE 30 METERS UPSTREAM OF US 81 BRIDGE

(CONVENT AVENUE) IN LAREDO
Webb 13202 2304.0100 STREAM AMBNT 2304 1000 240 RIO GRANDE LAREDO WATER TREATMENT PLANT

PUMP INTAKE
Webb 13203 2304.0110 STREAM AMBNT 2304 1100 240 RIO GRANDE AT PRIVATE CONCRETE BOAT RAMP, 10. 5

RIVER KM UPSTREAM OF THE LAREDO WATER
TREATMENT PLANT INTAKE

Webb 13204 2304.0120 STREAM AMBNT 2304 1200 240 RIO GRANDE AT DOLORES RANCH, 42.4 KM UPSTREAM
OF LAREDO WATER TREATMENT PLANT INTAKE, 300 M
ABOVE AQUEDUCT PUMPING STATION

Maverick 13205 2304.0150 STREAM AMBNT 2304 1500 162 RIO GRANDE NEAR IRRIGATION CANAL LATERAL 50 US
277 BRIDGE IN EAGLE PASS

Maverick 13206 2304.0200 STREAM AMBNT 2304 2000 162 RIO GRANDE US 277 AT EAGLE PASS
Val Verde 13207 2304.0250 STREAM AMBNT 2304 2500 233 RIO GRANDE BELOW DEL RIO, 3.3 RIVER MILES BELOW

DEL RIO
Val Verde 13208 2304.0300 STREAM AMBNT 2304 3000 233 RIO GRANDE 12.8 MI. BELOW AMISTAD DAM, NEAR

GAGE, 340 M UPSTREAM OF US 277 BRIDGE IN DEL RIO
Val Verde 13209 2304.0380 STREAM AMBNT 2304 3800 233 USGS Gauge Id : 08450900; RIO GRANDE BELOW AMISTAD

DAM NW OF DEL RIO
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)
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Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Val Verde 13560 NA STREAM AMBNT 2304 2250 233 RIO GRANDE, 4.5 MI. DOWNSTREAM OF DEL RIO AT
MOODY RANCH

Val Verde 13604 NA STREAM AMBNT 2304 2450 233 RIO GRANDE 6.4 KM DOWNSTREAM FROM DEL
RIO/CIUDAD ACUNA INTERNATIONAL BRIDGE

Webb 13698 NA STREAM AMBNT 2304 960 240 USGS Gauge Id : 08459000 : RIO GRANDE 1.1 MI.
DOWNSTREAM FROM HIGHWAY BRIDGE BETWEEN
LAREDO AND NUEVO LAREDO

13711 NA STREAM AMBNT 2304 0 na USGS Gauge Id : 08457100; RIO SAN RODRIGO 1.6 KM
UPSTREAM FROM MOUTH AT EL MORAL, COAHUILA (IN
MEXICO)

13715 NA STREAM AMBNT 2304 0 na ARROYO DE LAS VACAS 0.2 KM UPSTREAM FROM
MOUTH IN CIUDAD ACUNA, COAHUILA (IN MEXICO)

13716 NA STREAM AMBNT 2304 0 na RIO SAN DIEGO AT HIGHWAY CROSSING, 2.4 KM
UPSTREAM FROM MOUTH AND 6 KM WEST OF JIMENEZ,
COAHUILA (IN MEXICO)

Maverick 13717 NA CANAL AMBNT 2304 0 162 MAVERICK CANAL RETURN FLOW TO RIO GRANDE,
IMMEDIATELY DOWNSTREAM FROM MAVERICK
POWER PLANT, 14.5 KM NNW EAGLE PASS

Webb 13718 NA STREAM AMBNT 2304 0 240 MANADAS CREEK 0.8 KM UPSTREAM FROM MOUTH
AND 1.2 KM DOWNSTREAM FROM FM 1472 NEAR
NORTHERN CITY LIMIT OF LAREDO

Val Verde 14090 NA STREAM AMBNT 2304 3900 233 U.S. WEIR 2 BELOW AMISTAD DAM
14091 NA STREAM AMBNT 2304 0 V-4 (MEXICO)

Val Verde 14092 NA STREAM AMBNT 2304 4000 233 WEIR #1 STA 131+00 BELOW AMISTAD DAM
Val Verde 14093 NA STREAM AMBNT 2304 3100 233 WEIR AT 45.00 BELOW FALCON DAM
Val Verde 14094 NA STREAM AMBNT 2304 3110 233 WEIR AT 51+80 BELOW FALCON DAM
Val Verde 14095 NA STREAM AMBNT 2304 3120 233 WEIR AT 73+75 BELOW FALCON DAM
Val Verde 14096 NA STREAM AMBNT 2304 3130 233 WEIR U.S. GALLERY FALCON DAM
Kinney 14166 NA STREAM AMBNT 2304 2200 136 RIO GRANDE AT MAVERICK DAM IN KINNEY COUNTY

UPSTREAM OF DAM
Kinney 14257 NA STREAM AMBNT 2304 0 136 SYCAMORE CREEK OFF US 277 ON MOODY RANCH,

FIRST LOW WATER CROSSING DOWNSTREAM OF US 277
BRIDGE

Kinney 14941 NA STREAM AMBNT 2304 0 136 LAS MORAS CREEK IMMEDIATELY DOWNSTREAM OF
SECOND ROAD CROSSING BELOW FORT CLARK
SPRINGS

Maverick 15274 NA STREAM AMBNT 2304 1300 162 RIO GRANDE AT IBWC WEIR DAM 6 MI. SOUTH OF EL
INDIO, 0.6 MI. DOWNSTREAM OF CUERVO CREEK

Val Verde 15340 NA STREAM AMBNT 2304 3850 233 RIO GRANDE 3.4 KM DOWNSTREAM OF AMISTAD DAM
ABOVE WEIR DAM (IBWC GAGE #08-4509.00)
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Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
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County Id Description

Webb 15813 NA STREAM AMBNT 2304 1080 240 RIO GRANDE AT CITY OF LAREDO DEL MAR WTP
INTAKE, IMMEDIATELY DWNSTR OF MANADAS CREEK
CONFLUENCE AND 10.4KM UPSTR OF INTL. BRIDGE #1

Webb 15814 NA STREAM AMBNT 2304 967 240 RIO GRANDE AT INTERNATIONAL BRIDGE #2 (EAST
BRIDGE) IN LAREDO

Webb 15815 NA STREAM AMBNT 2304 775 240 RIO GRANDE AT MASTERSON RD IN LAREDO, 9.9KM
DWNSTR INTL BRIDGE #1 (WEST BRIDGE), DWNSTR
SOUTHSIDE WWTP AND UPSTR NUEVO LAREDO WWTP

Webb 15816 NA STREAM AMBNT 2304 600 240 RIO GRANDE AT RIO BRAVO, 0.5KM DWNSTR OF THE
COMMUNITY OF EL CENIZO

Webb 15817 NA STREAM AMBNT 2304 375 240 RIO GRANDE AT WEBB/ZAPATA COUNTY LINE
Webb 15839 NA STREAM AMBNT 2304 1250 240 RIO GRANDE AT THE COLUMBIA BRIDGE, 2.7 KM

UPSTREAM OF THE DOLORES PUMP STATION, 45.1 KM
UPSTREAM OF THE LAREDO WTP INTAKE

Val Verde 13210 2305.0100 RESERV AMBNT 2305 1000 233 AMISTAD RESERVOIR ABOVE DAM NW OF DEL RIO
Val Verde 13211 2305.0200 RESERV AMBNT 2305 2000 233 AMISTAD RESERVOIR AT INTERNATIONAL BOUNDARY

BUOY I ADJACENT TO DAM
Val Verde 13212 2305.0300 RESERV AMBNT 2305 3000 233 AMISTAD RESERVOIR AT NATIONAL PARK BUOY DRC,

5 MI. NORTH OF DAM
Val Verde 13213 2305.0350 RESERV AMBNT 2305 3500 233 AMISTAD RESERVOIR AT NATIONAL PARK BUOY DRN
Val Verde 13214 2305.0400 RESERV AMBNT 2305 4000 233 AMISTAD RESERVOIR AT INTERNATIONAL BOUNDARY

BUOY V, 5 MILES SW OF DAM
Val Verde 13215 2305.0500 RESERV AMBNT 2305 5000 233 AMISTAD RESERVOIR AT INTERNATIONAL BOUNDARY

BUOY 20
Val Verde 13216 2305.4050 RESERV AMBNT 2305 40500 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE, 200

M DOWNSTREAM FROM US 90 BRIDGE, AT MID-
RESERVOIR END OF BOAT DOCK

Val Verde 13217 2305.4100 RESERV AMBNT 2305 41000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
MID-RESERVOIR, UNDERNEATH SOUTHERN PACIFIC RR
BRIDGE

Val Verde 13218 2305.4200 RESERV AMBNT 2305 42000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
MID-RESERVOIR, AT CONFLUENCE WITH MOUTH OF
DEAD MANS CANYON

Val Verde 13219 2305.4300 RESERV AMBNT 2305 43000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
MID-RESERVOIR, 7.1 RIVER KM UPSTREAM FROM THE
SOUTHERN PACIFIC RR BRIDGE

Val Verde 13220 2305.4400 RESERV AMBNT 2305 44000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
MID-RESERVOIR, 9.0 RIVER KM UPSTREAM FROM THE
SOUTHERN PACIFIC RR BRIDGE



Volume 2 – Texas Land Border
DRAFT

B-10
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Val Verde 13221 2305.4500 RESERV AMBNT 2305 45000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
MID-RESERVOIR, 10.3 RIVER KM UPSTREAM FROM THE
SOUTHERN PACIFIC RAILROAD BRIDGE

Val Verde 13222 2305.4600 RESERV AMBNT 2305 46000 233 AMISTAD RESERVOIR PECOS RIVER ARM OF LAKE,
NORTH SHORELINE, 11.5 RIVER KM UPSTREAM FROM
THE SOUTHERN PACIFIC RAILROAD BRID

Val Verde 13835 NA RESERV AMBNT 2305 2001 233 AMISTAD RESERVOIR AT BUOY #1
Val Verde 15892 NA RESERV AMBNT 2305 7000 233 AMISTAD RESERVOIR RIO GRANDE ARM AT BUOY 28
Val Verde 15893 NA RESERV AMBNT 2305 3700 233 AMISTAD RESERVOIR DEVILS RIVER ARM AT BUOY

DRP

Brewster 13107 2300.0500 STREAM AMBNT 2306 0 22 TERLINGUA CREEK 2.6 MI. UPSTREAM FROM RIO
GRANDE CONFLUENCE

Presidio 13108 2300.0600 STREAM AMBNT 2306 0 189 ALAMITO CREEK ON FM 170, 6 MI. SE OF PRESIDO
Val Verde 13223 2306.0100 STREAM AMBNT 2306 1000 233 USGS Gauge Id : 08377200; RIO GRANDE AT FOSTER

RANCH WEST OF LANGTRY OFF HWY 90 W
Brewster 13224 2306.0130 STREAM AMBNT 2306 1300 22 RIO GRANDE AT HORSE CANYON, 2.4 MI DOWNSTREAM

FROM GERSTACKER BRIDGE
Brewster 13225 2306.0140 STREAM AMBNT 2306 1400 22 RIO GRANDE AT FM 2627 (GERSTACKER BRIDGE)

BELOW BIG BEND
Brewster 13226 2306.0160 STREAM AMBNT 2306 1600 22 RIO GRANDE AT STILLWELL CROSSING
Brewster 13227 2306.0200 STREAM AMBNT 2306 2000 22 USGS Gauge Id : 08375000; RIO GRANDE 2 MI. UPSTREAM

FROM JOHNSON RANCH NEAR SANTA ELENA EAST OF
CASTOLON

Brewster 13228 2306.0250 STREAM AMBNT 2306 2500 22 RIO GRANDE AT THE MOUTH OF SANTA ELENA
CANYON

Presidio 13229 2306.0300 STREAM AMBNT 2306 3000 189 RIO GRANDE BELOW RIO CONCHOS CONFLUENCE
NEAR PRESIDIO

Brewster 13714 NA STREAM AMBNT 2306 0 22 TERLINGUA CREEK 0.2 KM UPSTREAM FROM MOUTH,
13.7 KM SOUTH OF TERLINGUA

Terrell 13722 NA STREAM AMBNT 2306 1050 222 RIO GRANDE IMMEDIATELY DOWNSTREAM FROM
MOUTH OF LOZIER CANYON, 44 KM SE OF DRYDEN

Presidio 13230 2307.0050 STREAM AMBNT 2307 500 189 RIO GRANDE 2.4 MI. UPSTREAM FROM RIO CONCHOS
CONFLUENCE

Presidio 13231 2307.0100 STREAM AMBNT 2307 1000 189 USGS Gauge Id : 08371500; RIO GRANDE 7.8 MI.
UPSTREAM FROM RIO CONCHOS (MEXICO)
CONFLUENCE

Hudspeth 13232 2307.0160 STREAM AMBNT 2307 1600 115 RIO GRANDE AT NEELY CANYON, SOUTH OF FORT
QUITMAN

Hudspeth 13233 2307.0180 STREAM AMBNT 2307 1800 115 RIO GRANDE BRIDGE OFF US 80 - IH 10 AT FORT
HANCOCK PORT OF ENTRY
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Hudspeth 13706 NA STREAM AMBNT 2307 1700 115 USGS Gauge Id : 08370500; RIO GRANDE AT GAGING
STATION ON THE RECTIFIED CHANNEL OF THE RIO
GRANDE, 1.5 MI. DOWNSTREAM OF OLD FORT
QUITMAN

13712 NA CANAL AMBNT 2307 0 na CIUDAD JUAREZ DISCHARGE CANAL (DREN DE
INTERCEPTACION) ABOVE ALAMO GRANDE CONTROL
STRUCTURE, 2 KM NE COLONIA ESPERANZA,
CHIHUAHUA, MEX.

13713 NA STREAM AMBNT 2307 0 na RIO CONCHOS 0.2 KM UPSTREAM FROM MOUTH, 4.8 KM
NW OF OJINAGA, CHIHUAHUA (IN MEXICO)

Presidio 13721 NA STREAM AMBNT 2307 600 189 RIO GRANDE 5.0 KM UPSTREAM FROM RIO CONCHOS
CONFLUENCE NEAR PRESIDIO

El Paso 15704 NA STREAM AMBNT 2307 2000 71 RIO GRANDE AT GUADALUPE POINT OF ENTRY BRIDGE
AT FM 1109 WEST OF TORNILLO

Hudspeth 15795 NA STREAM AMBNT 2307 1850 115 RIO GRANDE AT ALAMO CONTROL STRUCTURE, 9.7KM
UPSTREAM OF FT. HANCOCK PORT OF ENTRY

El Paso 13173 2300.3010 CANAL AMBNT 2308 0 71 PLAYA LATERAL AT ZARAGOSA ROAD IN EL PASO
El Paso 13234 2308.0050 STREAM AMBNT 2308 500 71 RIO GRANDE AT ZARAGOSA INTERNATIONAL BRIDGE
El Paso 13235 2308.0200 STREAM AMBNT 2308 2000 71 RIO GRANDE AT ASCARATE PARK IN EL PASO
El Paso 13236 2308.0400 STREAM AMBNT 2308 3000 71 RIO GRANDE AT CORDOVA BRIDGE IN EL PASO
El Paso 14433 NA STREAM AMBNT 2308 7000 71 RIO GRANDE AT COLONIA ANAPRA, 2.2 KM

DOWNSTREAM OF AMERICAN DAM AND 2.7 KM
DOWNSTREAM OF THE SOUTHERN PACIFIC RAILROAD
BRIDGE

El Paso 14465 NA STREAM AMBNT 2308 100 71 RIO GRANDE AT RIVERSIDE CANAL 1.8 KM
DOWNSTREAM OF ZARAGOSA INTERNATIONAL
BRIDGE

El Paso 14466 NA PIPE TREATD 2308 0 71 EL PASO PUBLIC SERVICE BOARD HASKELL STREET
WWTP OUTFALL #WQ0010408-004, 1.1 KM
DOWNSTREAM FROM CORDOVA BRIDGE, EL PASO
COUNTY, TEXAS

El Paso 15174 NA STREAM AMBNT 2308 4000 71 RIO GRANDE AT SANTA FE BRIDGE IN EL PASO
El Paso 15334 NA STREAM AMBNT 2308 2500 71 RIO GRANDE, 2.4 KM DOWNSTREAM OF EL PASO

HASKELL WWTP OUTFALL, 3.9 KM DOWNSTREAM OF
THE CORDOVA BRIDGE IN EL PASO

El Paso 15528 NA STREAM AMBNT 2308 2100 71 RIO GRANDE 1.3 KM DOWNSTREAM FROM HASKELL ST.
WWTP OUTFALL

El Paso 15529 NA STREAM AMBNT 2308 3500 71 RIO GRANDE 2.4 KM UPSTREAM FROM HASKELL ST.
WWTP OUTFALL, SOUTH OF BOWIE HIGH SCHOOL
FOOTBALL STADIUM IN EL PASO
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Val Verde 13237 2309.0100 STREAM AMBNT 2309 1000 233 USGS Gauge Id : 08449400; DEVILS RIVER AT PAFFORD
CROSSING NEAR COMSTOCK

Val Verde 13238 2309.0150 STREAM AMBNT 2309 1500 233 USGS Gauge Id : 08449000; DEVILS RIVER DOWNSTREAM
FROM WALTER BAKER RANCH HOUSE, 13.5 MI. SW OF
JUNO

Val Verde 13239 2309.0200 STREAM AMBNT 2309 2000 233 DEVILS RIVER ON DEVILS RIVER STATE NATURAL
AREA 1.7 KM UPSTREAM OF DOLAN CREEK

Val Verde 14942 NA STREAM AMBNT 2309 0 233 DOLAN SPRINGS 100 YDS. UPSTREAM OF CONFLUENCE
WITH DEVILS RIVER IMMEDIATELY UPSTREAM OF
ROAD CROSSING

Terrell 13109 2300.0700 STREAM AMBNT 2310 0 222 INDEPENDENCE CREEK 0.5 MI. DOWNSTREAM FROM
JOHN CHANDLER RANCH HEADQUARTERS

Terrell 13110 2300.0710 STREAM AMBNT 2310 0 222 INDEPENDENCE CREEK AT RR 1217 25.7 KM (16 MI) S
SHEFFIELD

Terrell 13168 2300.2500 SPRING AMBNT 2310 0 222 RICHLAND CANYON SPRINGS ON BANNER RANCH
BEHIND BANNER RANCH HOUSE, 38.6 KM SSE OF
SHEFFIELD

Val Verde 13172 2300.2900 SPRING AMBNT 2310 0 233 TARDY SPRINGS ON EVERETT RANCH, 4.2 RIVER KM
DOWNSTREAM FROM PANDALE CROSSING, 109 KM NW
OF DEL RIO

Val Verde 13240 2310.0100 STREAM AMBNT 2310 1000 233 PECOS RIVER AT GAGING STATION 7.4 MI. EAST OF
LANGTRY, 15.0 MI. UPSTREAM FROM CONFLUENCE
WITH RIO GRANDE

Val Verde 13241 2310.0500 STREAM AMBNT 2310 5000 233 PECOS RIVER AT BILL CHAMBERLAIN'S RANCH, 6.5 MI
NNE FROM DOWNTOWN LANGTRY

Val Verde 13242 2310.0550 STREAM AMBNT 2310 5500 233 PECOS RIVER 2.57 KM DOWNSTREAM OF HARKELL
CANYON, 49.78 KM DOWNSTREAM OF PANDALE
BRIDGE

Val Verde 13243 2310.0600 STREAM AMBNT 2310 6000 233 PECOS RIVER 1.0 KM UPSTREAM OF EVERETT CANYON
AND 29.4 KM DOWNSTREAM OF PANDALE BRIDGE

Val Verde 13244 2310.5000 STREAM AMBNT 2310 50000 233 PECOS RIVER AT LOW-WATER CROSSING NEAR
PANDALE, 22.5 MI NORTH OF DOWNTOWN LANGTRY

Val Verde 13245 2311.0010 STREAM AMBNT 2310 100 233 PECOS RIVER ON MR. HENRY MILLS RANCH, 7.4 RIVER
KM UPSTREAM OF THE PANDALE CROSSING, AT FORD,
115 KM NW OF DEL RIO

Terrell 13246 2311.0020 STREAM AMBNT 2310 200 222 PECOS RIVER 7.52 KM UPSTREAM FROM THE VAL
VERDE/TERRELL/ CROCKETT COUNTY LINE
CONVERGENCE
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Terrell 13247 2311.0030 STREAM AMBNT 2310 300 222 PECOS RIVER 1/4 MI DOWNSTREAM FROM RICHLAND
CREEK AT 1ST LOW WATER CROSSING (BANNER
RANCH)

Terrell 14163 NA STREAM AMBNT 2310 690 222 PECOS RIVER APPROXIMATELY 0.5 MI. DOWNSTREAM
FROM THE CONFLUENCE WITH INDEPENDENCE CREEK

Reeves 13105 2300.0200 STREAM AMBNT 2311 0 195 SALT CREEK AT FM 652 BRIDGE WEST OF ORLA
Jeff Davis 13106 2300.0300 STREAM AMBNT 2311 0 122 USGS Gauge Id : 08431800; LIMPIA CREEK BRIDGE ON SH

17 NORTH OF FORT DAVIS
Crockett 13111 2300.0800 STREAM AMBNT 2311 0 53 LIVE OAK CREEK AT US 290, 8.4 MI. SE OF SHEFFIELD
Crockett 13112 2300.0810 STREAM AMBNT 2311 0 53 LIVE OAK CREEK AT IH 10 43.4 KM (27 MI) WEST OZONA
Pecos 13122 2300.1605 STREAM AMBNT 2311 0 186 DIAMOND Y DRAW, 10 M UPSTREAM FROM OIL FIELD

RD 7.7 KM NNW OF FORT STOCKTON
Pecos 13169 2300.2600 SPRING AMBNT 2311 0 186 SEEP TO RIGHT BANK OF PECOS RIVER, 30 M

UPSTREAM OF PECOS RIVER AND 20 M DOWN STREAM
OF CROSSING 2 MI. DOWNSTREAM FROM IRAAN

Pecos 13170 2300.2700 RESERV AMBNT 2311 0 186 IMPERIAL RESERVOIR OUTFALL AT FM 2593, 42
KILOMETERS NORTH OF FORT STOCKTON

Reeves 13171 2300.2800 STREAM AMBNT 2311 0 195 SALT CREEK AT ROAD TO RED BLUFF COMMUNITY,
APPROXIMATELY 5 RIVER KM UPSTREAM FROM PECOS
RIVER, 66 KM NW OF PECOS

Terrell 13248 2311.0070 STREAM AMBNT 2311 700 222 PECOS RIVER 0.1 KM UPSTREAM FROM THE
CONFLUENCE WITH INDEPENDENCE CREEK
(CHANDLER RANCH)

Crockett 13249 2311.0100 STREAM AMBNT 2311 1000 53 PECOS RIVER BRIDGE ON US 290 SE OF SHEFFIELD
Pecos 13250 2311.0120 STREAM AMBNT 2311 1200 186 PECOS RIVER 8.4 KM DOWNSTREAM OF US 190 BRIDGE

SE OF IRAAN
Pecos 13251 2311.0130 STREAM AMBNT 2311 1300 186 PECOS RIVER 2 MI DOWNSTREAM FROM IRAAN AT 1ST

LOW WATER CROSSING
Pecos 13252 2311.0150 STREAM AMBNT 2311 1500 186 PECOS RIVER AT US 190 BRIDGE SE OF IRAAN
Pecos 13253 2311.0160 STREAM AMBNT 2311 1600 186 PECOS RIVER AT SH 349, NW OF IRAAN
Pecos 13254 2311.0170 STREAM AMBNT 2311 1700 186 PECOS RIVER AT FM 305 SE OF MCCAMEY
Pecos 13255 2311.0173 STREAM AMBNT 2311 1730 186 PECOS RIVER AT FM 1901 SW OF MCCAMEY
Pecos 13256 2311.0175 STREAM AMBNT 2311 1750 186 PECOS RIVER AT LOW-WATER CROSSING, 4.8 RIVER KM

UPSTREAM OF FM 1901 SW OF MCCAMEY
Pecos 13257 2311.0200 STREAM AMBNT 2311 2000 186 PECOS RIVER AT US 67 NE OF GIRVIN
Crane 13258 2311.0210 STREAM AMBNT 2311 2100 52 PECOS RIVER AT FM 1053 NE OF IMPERIAL
Ward 13259 2311.0215 STREAM AMBNT 2311 2150 238 PECOS RIVER AT SH 18, SSW OF GRANDFALLS
Reeves 13260 2311.0220 STREAM AMBNT 2311 2200 195 PECOS RIVER AT FM 1776 SW OF MONAHANS
Ward 13261 2311.0230 STREAM AMBNT 2311 2300 238 PECOS RIVER AT US 80 NE OF PECOS
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

Reeves 13262 2311.0233 STREAM AMBNT 2311 2330 195 PECOS RIVER AT FM 3398 NORTH OF PECOS
Reeves 13263 2311.0240 STREAM AMBNT 2311 2400 195 PECOS RIVER AT POINT 24.2 RIVER KM DOWNSTREAM

OF SH 302, 3.4 KM EAST OF FM 1216 AND 21.7 KM NORTH
OF COUNTY SEAT IN PECOS

Reeves 13264 2311.0250 STREAM AMBNT 2311 2500 195 USGS Gauge Id : 08414000; PECOS RIVER AT SH 302 NW OF
PECOS AND SW OF MENTONE

Loving 13265 2311.0300 STREAM AMBNT 2311 3000 151 USGS Gauge Id : 08412500; PECOS RIVER AT FM 652
BRIDGE NE OF ORLA

Reeves 13266 2311.0350 STREAM AMBNT 2311 3500 195 PECOS RIVER FROM WALKWAY 2 METERS
DOWNSTREAM FROM DAM FOR RED BLUFF RESERVOIR

Jeff Davis 14162 NA STREAM AMBNT 2311 0 122 LIMPIA CREEK AT DAVIS MOUNTAIN RESORTS
LOCATED APPROXIMATELY 10 MI. WEST OF FORT
DAVIS

Terrell 14164 NA STREAM AMBNT 2311 710 222 PECOS RIVER APPROXIMATELY 2 MI. UPSTREAM OF
THE CONFLUENCE WITH INDEPENDENCE CREEK

Crockett 15114 NA STREAM AMBNT 2311 1010 53 PECOS RIVER 1.6 MI UPSTREAM OF US 290 BRIDGE, SE
OF SHEFFIELD

Crockett 15297 NA STREAM AMBNT 2311 500 53 PECOS RIVER 1 MI. SOUTH OF LIVE OAK CANYON
CONFLUENCE, 4 MI. NW OF MITCHELL

Crockett 15298 NA STREAM AMBNT 2311 600 53 PECOS RIVER AT INDIAN CANYON CONFLUENCE
APPROXIMATELY 38 MI. SW OF OZONA

Crockett 15299 NA STREAM AMBNT 2311 720 53 PECOS RIVER AT BIG CANYON CONFLUENCE
APPROXIMATELY 34 MI. SW OF OZONA

Loving 13267 2312.0100 RESERV AMBNT 2312 1000 151 RED BLUFF RESERVOIR ABOVE DAM, NORTH OF ORLA
Loving 13268 2312.0150 RESERV AMBNT 2312 1500 151 REDBLUFF RESERVOIR, 2 MI NORTH OF DAM, NEAR US

BANK
Loving 13269 2312.0200 RESERV AMBNT 2312 2000 151 RED BLUFF RESERVOIR 1/2 MILE SOUTH OF TEXAS -

NEW MEXICO BORDER

Val Verde 13270 2313.0350 STREAM AMBNT 2313 3500 233 USGS Gauge Id : 08453000; SAN FELIPE CREEK AT
GUYLER CONFLUENCE WITH THE RIO GRANDE

Val Verde 13271 2313.0400 STREAM AMBNT 2313 4000 233 SAN FELIPE CREEK AT BRIDGE ON US 277 AT DEL RIO
Val Verde 15820 NA STREAM AMBNT 2313 5000 233 SAN FELIPE CREEK AT WEST SPRINGS, NEAR WEST

WELLS IN DEL RIO (IN WEST CHANNEL OF CREEK,
0.5KM UPSTREAM FROM US90 BRIDGE)

Val Verde 15821 NA STREAM AMBNT 2313 4500 233 SAN FELIPE CREEK AT BLUE HOLE FLOOD GATES, IN
PARK BETWEEN US90 BRIDGE AND SOUTHERN PACIFIC
RR BRIDGE IN DEL RIO (50M DWNSTR OFUS90)
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Appendix B - Water Quality Monitoring Stations (continued)
(Texas Land Border)

County
Name

Station Id: Station No. Epa Type 1 Epa Type 2 Segment Id Stream Seq
Num

County Id Description

El Paso 13174 2300.3030 CANAL AMBNT 2314 0 71 AMERICAN CANAL 10 M UPSTREAM OF CONFLUENCE
WITH RIO GRANDE AT INTERNTL DAM IN EL PASO

El Paso 13175 2300.3050 CANAL AMBNT 2314 0 71 MONTOYA DRAIN AT FRONTERA RD IN EL PASO
El Paso 13272 2314.0100 STREAM AMBNT 2314 1000 71 USGS Gauge Id : 08364000; RIO GRANDE AT COURCHESNE

BRIDGE, 1.7 MI UPSTREAM FROM AMERICAN DAM
El Paso 13273 2314.0150 STREAM AMBNT 2314 1500 71 COUNTRY CLUB BRIDGE, 5 KM UPSTREAM FROM

COURCHESNE BRIDGE ON COUNTRY CLUB RD (FM 260
NORTH) NORTH OF EL PASO

El Paso 13274 2314.0160 STREAM AMBNT 2314 1600 71 RIO GRANDE AT BORDERLAND RD NW OF EL PASO
El Paso 13275 2314.0200 STREAM AMBNT 2314 2000 71 USGS Gauge Id : 08363840; RIO GRANDE JUST

DOWNSTREAM FROM VINTON BRIDGE NEAR ANTHONY
El Paso 13276 2314.0700 STREAM AMBNT 2314 7000 71 RIO GRANDE JUST UPSTREAM OF THE CONFLUENCE

WITH ANTHONY DRAIN EAST OF LA TUNA PRISON
NEAR THE STATE LINE

El Paso 14434 NA STREAM AMBNT 2314 300 71 RIO GRANDE AT EWALD KIPP RD IMMEDIATELY
UPSTREAM OF THE SOUTHERN PACIFIC RR BRIDGE
AND 0.5 KM UPSTREAM OF AMERICAN DAM IN EL PASO

El Paso 14435 NA STREAM AMBNT 2314 1700 71 RIO GRANDE AT FM 259 IN CANUTILLO (CANUTILLO-LA
UNION FAS ROAD)

El Paso 15089 NA STREAM AMBNT 2314 500 71 RIO GRANDE RIVER AT AMERICAN EAGLE BRICK
FACTORY BRIDGE ABANDONED RR, 0.1 MI
DOWNSTREAM FROM SOUTHERN PACIFIC RR AT
SMELTERTOWN

Culberson 13133 2300.2090 STREAM AMBNT 2399 0 55 DELAWARE RIVER 2.5 KM UPSTREAM OF COUNTY
ROAD CROSSING AND 22 KM DOWNSTREAM OF SH 652



Volume 2 – Texas Land Border
DRAFT

C-1

Appendix C - List of Common/Scientific Names
(Texas Land Border)

PLANTS

Agarito/Berberis trifoliolata
Alkali sacaton/Sporobolus airoides
Alligator juniper/Juniperus deppeana
Alligator weed/Alternanthera philoxeroides
Allthorn/Koeberlinia spinosa
American elm/Ulmus americana
Arizona cottontop/Trichachne californica
Arrowhead/Sagittaria spp.
Ashe juniper/Juniperus ashei
Australian saltbush/Atriplex semibaccata
Bald cypress/Taxodium distichum
Beach morningglory/Ipomoea stolonifera
Beargrass/Nolina erumpens
Berlandier wolfberry/Lycium berlandieri var.
berlandieri
Big cordgrass/Spartina cynosuroides
Black grama/Bouteloua eriopoda
Black mangrove/Avicennia germinans
Black rush/Juncus roemerainus
Black willow/Sallix nigra
Blackbrush/Acacia rigidula
Blue grama/Bouteloua gracilis
Bluewood/Condalia hookeri
Brickellbush/Brickellia spp.
Broom snakeweed/Xanthocephalum spp.
Buffalograss/Buchloe dactyloides
Bull nettle/Cnidoscolus texanus
Bullgrass/Muhlenbergia emersleyi
Bulrush/Scirpus spp.
Burrograss/Scleropogon brevifolius
Burrobush/Hymenoclea monogyra
Bush muhly/Muhlenbergia porteri
Bushsunflower/Simisia calva
Bushy bluestem/Andropogon glomeratus
Cabomba/Cabomba caroliniana
California bulrush/Scirpus califoronicus
Canada wildrye/Elymus canadensis
Carolina ash/Fraxinus caroliniana
Catclaw/Acacia greggii
Cattail/Typha spp.
Cedar elm/Ulmus crassifolia
Cedar sedge/Carex planostachys
Cenicilla/Sesuvium portulacastrum
Cenzia/Leucophyllum frutescens
Chino grama/Bouteloua ramosa
Cholla/Opuntia imbricata var. imbricata

PLANTS (Continued)

Coldenia/Coldenia spp.
Common buttonbush/Cephalanthus occidentalis
Common reed/Phragmites communis
Coontail/Ceratophyllum demersum
Cottonwood/Populus deltoides
Coyotillo/Karwinskia humboldtiana
Creosotebush/Larrea tridentata
Crinkleawn/Trachypogon secundus
Croton/Croton spp.
Curly mesquite/Hilaria belangeri
Dayflower/Commelina spp.
Desert olive/Forestiera angustifolia
Desert sumac/Rhus microphylla
Desert willow/Chilopsis linearis
Desert yaupon/Schaefferia cuneifolia
Devil's claw/Proboscidea spp.
Dogweed/Dyssodia pentachaeta var.pentachaeta
Duckweed/Lemna spp.
Elbowbush/Forestiera pubescens
Emory oak/Quercus emoryi
Escarpment cherry/Prunis serotina var. eximia
Evergreen sumac/Rhus virens
False broomweed/Haploesthes greggii
False nightshade/Chamaesaracha sordida
Field ragweed/Ambrosia confertiflora
Finestem needlegrass/Stipa tenuissima
Firewheel/Gaillardia spp.
Flameleaf sumac/Rhus lanceolata
Flatsedge/Cyperus spp.
Fluffgrass/Erioneuron pulchellum
Fourwing saltbush/Atriplex canescens
Fringed signalgrass/Brachiaria ciliatissima
Frostweed/Verbesina virginica
Gambel's oak/Quercus gambelii
Giant reed/Arundo donax
Glasswort/Salicornia spp.
Goatbush/Castela texana
Goatfoot morningglory/Ipomoea pes-caprae
Granjeno/Celtis pallida
Grassland croton/Croton dioicus
Gray oak/Quercus grisea
Greenbriar/Smilax spp.
Guajillo/Acacia berlandieri
Guayacan/Porleiria angustifolia
Gyp grama/Bouteloua breviseta
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PLANTS (Continued)

Hackberry/Celtis spp.
Hairy grama/Bouteloua hirsuta
Hairy tridens/Erioneuron pilosum
Halls panicum/Panicum hallii
Heartleaf groundcherry//Physalis hederaefolia
Hooded windmillgrass/Chloris culcullata
Javelina bush/Condalia ericoides
Jimmyweed/Isocoma wrightii
Johnsongrass/Sorghum halepense
Kidneywood/Eysenhardtia texana
Knotweed leafflower/Phyllanthus polygonoides
Largeleaf oxalis/Oxalis amplifolia
Leafy-three-square/Scirpus robustus
Leatherstem/Jatropha dioica
Lechuguilla/Agave lecheguilla
Lime pricklyash/Zanthoxylum fagara
Lindheimer silktassel/Garrya lindheimeri
Lindheimer tephrosia/Tephrasia lindheimeri
Little bluestem/Schizachyrium scoparium var. frequens
Live oak/Quercus virginiana
Lotebush/Ziziphus obtusifolia
Maidencane/Panicum hemitomon
Marshay cordgrass/Spartina patens
Mariola/Parthenium incanum
Marsh saltgrass/Distichlis spicata var. spicata
Mat euphorbia/Euphorbia serpens
Meadow dropseed/Sporobolus asper var. hookeri
Mesa dropseed/Sporobolus flexuosus
Mescal bean/Sophora secundiflora
Mesquite/Prosopis glandulosa
Mexican devilweed/Aster spinosus
Mexican persimmon/Diospyros texana
Mormon tea/Ephedra spp.
Mountain mahogany/Cercocarpus montanus
Mountain snowberry/Symphoricarpos oreophilus
Mustang grape/Vitis mustangensis
Neally grama/Bouteloua uniflora
Netleaf hackberry/Celtis reticulata
Noseburn/Tragia ramosa
Ocotillo/Fouquieria splendens
Olneyi three-square/Scirpus olneyi
Palmella/Yucca elata
Paloverde/Cercidium texanum
Pan American balsamscale/Elyonurus tripsacoides
Pecan/Carya illinoinensis
Pellitory/Parietaria pensylvanica
Pickerelweed/Pontederia cordata
Pine dropseed/Blepharoneuron tricholepsis
Pine muhly/Muhlenbergia dubia
Pink pappusgrass/Pappophorum bicolor
Pinyon pine/Pinus cembroides

PLANTS (Continued)

Pinyon ricegrass/Piptochaetium fimbriatum
Pitaya/Echinocereus enneacanthus
Plains bristlegrass/Setaria macrostachya
Plains pricklypear/Opuntia polyacantha
Poison oak/Rhus toxicodendron
Pricklypear/Opuntia spp.
Pringle needlegrass/Stipa pringlei
Purple three-awn/Aristida purpurea
Rabbit tobacco/Evax prolifera
Range ratany/Krameria glandulosa
Redbud/Cercis canadensis
Rescuegrass/Bromus unioloides
Roemer three-awn/Aristida roemeriana
Rough menodora/Menodora scabra
Sacahuista/Spartina spartinae
Salt grass/Distichlis spicata var. stricta
Saltcedar /Tamarix spp.
Sand dropseed/Sporobolus cryptandrus
Sandsage/Artemisia filifolia
Saw greenbriar/Smilax bona-nox
Sea ox-eye/Borrichia frutescens
Sea purslane/Sesuvium maritimum
Sea rocket/Cakile fusiformis
Seacoast bluestem/Schizachyrium scoparium var.
littoralis
Sea oats/Uniola paniculata
Seashore paspalum/Paspalum vaginatum
Seepwillow/Baccharis glutinosa
Shin oak/Quercus sinuata var. breviloba
Shoalgrass/Halodule beaudettei
Shrubby oxalis/Oxalis berlandieri
Sickle-pod rushpea/Hoffmanseggia drepanocarpa
Sideoats grama/Bouteloua curtipendula
Silverleaf nightshade/Solanum elaeagnifolium
Silverleaf oak/Quercus hypoleucoides
Silverleaf sunflower/Helianthus argophyllus
Single-spike paspalum/Paspalum monostachyum
Skeletonleaf golden eye/Viguiera stenoloba
Slender evolvulus/Evolvulus alsinoides
Slim tridens/Tridens muticus var. muticus
Smooth cordgrass/Spartina alterniflora
Sotol/Dasylirion spp.
Southwestern chokeberry/Prunus serotina var. eximia
Spike dropseed/Sporobolus contractus
Spreading sida/Sida filicaulis
Sumac/Rhus spp.
Sycamore/Platanus occidentalis
Tanglehead/Heteropogon contortus
Tarbush/Flourensia cernua
Tasajillo/Opuntia leptocaulis
Texas colubrina/Colubrina texensis
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PLANTS (Continued)

Texas grama/Bouteloua rigidiseta
Texas lantana/Lantana horrida
Texas madrone/Arbutus xalapensis
Texas oak/Quercus texana
Texas pricklypear/Opuntia lindheimeri
Texas wintergrass/Stipa leucotricha
Three-awn/Aristida spp.
Tobosa/Hilaria mutica
Torrey anthericum/Anthericum torreyi
Torrey yucca/Yucca torreyi
Tumble lovegrass/Eragrostis sessilispica
Twist-leaf yucca/Yucca rupicola
Two-leaved senna/Cassia roemeriana
Vidrillos/Batis maritima
Virgin's bower/Clematis virginiana
Virginia wildrye/Elymus virginicus
Water hyacinth/Eichornia crassipes
Water oak/Quercus nigra
Water pennywort/Hydrocotyle spp.
Western ragweed/Ambrosia psilostachya
White waterlily/Nymphaea odorata
Whitebush/Aloysia gratissima
Whitehorn acacia/Acacia constricta
Widgeongrass/Ruppia maritima
Wolfberry/Lycium spp.
Woodsorrel/Oxalis spp.
Woollybucket bumelia/Bumelia lanuginosa
Yaupon/Ilex vomitoria
Yucca/Yucca spp.

BIRDS

Acadian flycatcher/Empidonax virescens
Acorn woodpecker/Melanerpes formicivorus
Allen's hummingbird/Selasphorus sasin
Altamira oriole/Icterus gularis
American avocet/Recurvirostris americana
American bittern/Botaurus lentiginosus
American black duck/Anas rubripes
American coot/Fulica americana
American crow/Corvus brachyrhynchos
American golden-plover/Pluvialis dominica
American goldfinch/Carduelis tristis
American kestrel/Falco sparverius
American oystercatcher/Haematopus palliatus
American pipit/Anthus spinoletta
American redstart/Setophaga ruticilla
American robin/Turdus migratorius
American swallow-tailed kite/Elanoides forficatus
American white pelican/Pelecanus erythrorhynchos
American wigeon/Anas americana

BIRDS (Continued)

American woodcock/Scolopax minor
Anhinga/Anhinga anhinga
Anna's hummingbird/Calypte anna
Aplomado falcon/Falco femoralis
Arctic tern/Sterna paradisaea
Ash-throated flycatcher/Myiarchus cinerascens
Audubon's oriole/Icterus graduacauda
Aztec thrush/Ridgwayia pinicola
Baird's sandpiper/Calidris bairdi
Baird's sparrow/Ammodramus bairdii
Bald eagle/Haliaeetus leucocephalus
Band-tailed pigeon/Columba fasciata
Bank swallow/Riparia riparia
Barn swallow/Hirundo rustica
Bay-breasted warbler/Dendroica castanea
Bell's vireo/Vireo bellii
Belted kingfisher/Ceryle alcyon
Bewick's wren/Thryomanes bewickii
Black noddy/Anous minutus
Black phoebe/Sayornis nigricans
Black skimmer/Rynchops niger
Black tern/Chidonia niger
Black vulture/Coragyps atratus
Black-and-white warbler/Mniotilta varia
Black-bellied plover/Pluvalis squatarola
Black-bellied whistling duck/Dendrocygna autumnalis
Black-billed cuckoo/Coccyzus erythropthalmus
Black-billed magpie/Pica pica
Black-capped vireo/Vireo atricapillus
Black-chinned hummingbird/Archilochus alexandri
Black-chinned sparrow/Spizella atrogularis
Black-crested titmouse/Parus bicolor
Black-crowned night heron/Nycticorax nycticorax
Black-headed grosbeak/Pheucticus melanocephalus
Black-legged kittiwake/Rissa tridactyla
Black-necked stilt/Himantopus mexicanus
Black-shouldered kite/Elanus caeruleus
Black-tailed gnatcatcher/Polioptila melanura
Black-throated blue warbler/Dendroica caerulescens
Black-throated gray warbler/Dendroica nigrescens
Black-throated green warbler/Dendroica virens
Black-throated sparrow/Amphispiza bilineata
Black-vented oriole/Icterus wagleri
Black-whiskered vireo/Vireo altiloquus
Blackburnian warbler/Dendroica fusca
Blackpoll warbler/Dendroica striata
Blue bunting /Cyanocompsa parellina
Blue grosbeak/Guiraca caerulea
Blue jay/Cyanocitta cristata
Blue-gray gnatcatcher/Polioptila caerulea
Blue-throated hummingbird/Lampornis clemenciae
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BIRDS (Continued)

Blue-winged teal/Anas discors
Blue-winged warbler/Vermivora pinus
Bobolink/Dolichonyx oryzivorus
Bonaparte's gull/Larus philadelphia
Botteri's sparrow/Aimophila botterii
Brant/Branta bernicla
Brewer's blackbird/Euphagus cyanocephalus
Brewer's sparrow/Spizella breweri
Broad-billed hummingbird/Cynanthus latirostris
Broad-tailed hummingbird/Selasphorus platycercus
Broad-winged hawk/Buteo platypterus
Bronzed cowbird/Molothrus aeneus
Brown creeper/Certhai americana
Brown jay/Cyanocorax morio
Brown noddy/Anous stolidus
Brown pelican/Pelecanus occidentalis
Brown thrasher/Toxostoma rufum
Brown-crested flycatcher/Myiarchus tyrannulus
Brown-headed cowbird/Molothrus ater
Buff-bellied hummingbird/Amazilia yucatanensis
Buff-breasted sandpiper/Tryngites subruficollis
Bufflehead/Bucephala albeola
Burrowing owl/Athene cunicularia
Cactus wren/Campylorhynchus brunneicapillus
California gull/Larus californicus
Canada goose/Branta canadensis
Canada warbler/Wilsonia canadensis
Canvasback/Aythya valisineria
Canyon towhee/Pipilo fuscus
Canyon wren/Catherpes mexicanus
Cape May warbler/Dendroica tigrina
Carolina wren/Thryothorus ludovicianus
Caspian tern/Sterna caspia
Cassin's finch/Carpodacus cassinii
Cassin's kingbird/Tyrannus vociferans
Cassin's sparrow/Aimophila cassinii
Cattle egret/Bubulcus ibis
Cave swallow/Hirundo fulva
Cedar waxwing/Bombycilla cedrorum
Cerulean warbler/Dendroica cerulea
Chestnut-collared longspur/Calcarius ornatus
Chestnut-sided warbler/Dendroica pensylvanica
Chihuahuan raven/Corvus cryptoleucus
Chimney swift/Chaetura pelagica
Chipping sparrow/Spizella passerina
Chuck-will's-widow/Caprimulgus carolinensis
Chukar/Alectoris chukar
Cinnamon teal/Anas cyanoptera
Clapper rail/Rallus longirostris
Clark's nutcracker/Nucifraga columbiana
Clay-colored robin/Turdus grayi

BIRDS (Continued)

Clay-colored sparrow/Spizella pallida
Cliff swallow/Hirundo pyrrhonota
Colima warbler/Vermivora crissalis
Common barn owl/Tyto alba
Common black hawk/Buteogallus anthracinus
Common goldeneye/Bucephala clangula
Common grackle/Quiscalus quiscula
Common ground-dove/Columbina passserina
Common loon/Gavia immer
Common merganser/Mergus merganser
Common moorhen/Gallinula chloropus
Common nighthawk/Chordeiles minor
Common poorwill/Phalaenoptilus nuttallii
Common raven/Corvus corax
Common snipe/Gallinago gallinago
Common tern/Sterna hirundo
Common yellowthroat/Geothlypis trichas
Cooper's hawk/Accipter cooperii
Costa's hummingbird/Calypte costae
Couch's kingbird/Tyrannus couchii
Crested caracara/Polyborus plancus
Crimson-colored grosbeak/Rhodothraupis celaeno
Crissal thrasher/Toxostoma crissale
Curlew sandpiper/Calidris ferruginea
Curved-billed thrasher/Toxostoma curvirostre
Dark-eyed junco/Junco hyemalis
Dickcissel/Spiza americana
Double-crested cormorant/Phalacrocorax auritus
Downy woodpecker/Picoides pubescens
Dunlin/Calidris alpina
Dusky flycatcher/Empidonax oberholseri
Dusky-capped flycatcher/Myiarchus tuberculifer
Eared grebe/Podiceps nigricollis
Eastern bluebird/Sialia sialis
Eastern kingbird/Tyrannus tyrannus
Eastern meadowlark/Sturnella magna
Eastern phoebe/Sayornis phoebe
Eastern screech-owl/Otus asio
Eastern wood-pewee/Contopus virens
Elegant trogon/Trogon elegans
Elf owl/Micrathene whitneyi
Eurasian wigeon/Anas penelope
European starling/Sturnus vulgaris
Evening grosbeak/Coccothraustes vespertinus
Ferruginous hawk/Buteo regalis
Ferruginous pygmy-owl/Glaucidium brasilianum
Field sparrow/Spizella pusilla
Forster's tern/Sterna forsteri
Fox sparrow/Passerella iliaca
Franklin's gull/Larus pipixcan
Fulvous whistling-duck/Dendrocygna bicolor
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Gadwall/Anas strepera
Gambel's quail/Callipepla gambelii
Golden eagle/Aquila chrysaetos
Golden winged warbler/Vermivora chrysoptera
Golden-cheeked warbler/Dendroica chrysoparia
Golden-crowned kinglet/Regulus satrapa
Golden-crowned sparrow/Zonotrichia atricapilla
Golden-crowned warbler/Basileuterus culicivorus
Golden-fronted woodpecker/Melanerpes aurifrons
Grasshopper sparrow/Ammodramus savannarum
Gray catbird/Dumetella carolinensis
Gray flycatcher/Empidonax wrightii
Gray hawk/Buteo nitidus
Gray silky flycatcher/Ptilogonys cinereus
Gray-breasted jay/Aphelocoma ultramarina
Gray-cheeked thrush/Catharus minimus
Gray-crowned yellowthroat/Geothlypis poliocephala
Great black-backed gull/Larus marinus
Great blue heron/Ardea herodias
Great egret/Casmerodius albus
Great horned owl/Bubo virginianus
Great kiskadee/Pitangus sulphuratus
Great-crested flycatcher/Myiarchus crinitus
Great-tailed grackle/Quiscalus mexicanus
Greater flamingo/Phoenicopterus ruber
Greater pewee/Contopus pertinax
Greater roadrunner/Geococcyx californianus
Greater scaup/Aythya marila
Greater white-fronted goose/Anser albifrons
Greater yellowlegs/Tringa melanoleuca
Green jay/Cyanocorax yncas
Green kingfisher/Ceryle americana
Green parakeet/Aratinga holochlora
Green violet-ear/Colibri thalassinus
Green-backed heron/Butorides straitus
Green-tailed towhee/Pipilo chlorurus
Green-winged teal/Anas crecca
Groove-billed ani/Crotophaga sulcirostris
Gull-billed tern/Sterna nilotica
Harris' hawk/Parabuteo unicinctus
Harris' sparrow/Zonotrichia querula
Hepatic tanager/Piranga flava
Hermit thrush/Catharus guttatus
Hermit warbler/Dendroica occidentalis
Herring gull/Larus argentatus
Hooded merganser/Lophodytes cucullatus
Hooded oriole/Octerus cucullatus
Hooded warbler/Wilsonia citrina
Hooked-billed kite/Chondrohierax uncinatus
Horned grebe/Podiceps auritus
Horned lark/Eremophila alpestris

BIRDS (Continued)

House finch/Carpodacus mexicanus
House sparrow/Passer domesticus
House wren/Troglodytes aedon
Hudsonian godwit/Limosa haemastica
Inca dove/Columbina inca
Indigo bunting/Passerina cyanea
Jabiru/Jabiru mycteria
Kentucky warbler/Oporornis formosus
Killdeer/Charadruis vociferus
King rail/Rallus elegans
Ladder-backed woodpecker/Picoides scalaris
Lapland longspur/Calcarius lapponicus
Lark bunting/Calamospiza melanocorys
Lark sparrow/Chondestes grammacus
Laughing gull/Larus atricilla
Lazuli bunting /Passerina amoena
Least bittern/Ixobrychus exilis
Least flycatcher/Empidonax minimus
Least grebe/Tachybaptus dominicus
Least sandpiper/Calidris minutilla
Least tern/Sterna antillarum
LeConte's sparrow/Ammodramus leconteii
Lesser black-backed gull/Larus fuscus
Lesser golden-plover/Pluvialis dominica
Lesser nighthawk/Chordeiles acutipennis
Lesser scaup/Aythya affinis
Lesser yellowlegs/Tringa flaviceps
Lesser-goldfinch/Carduelis psaltria
Lincoln's sparrow/Melospiza lincolni
Little blue heron/Egretta caerulea
Loggerhead shrike/Lanius ludovicianus
Long-billed curlew/Numenius americanus
Long-billed dowitcher/Limnodromus scolopaceus
Long-billed thrasher/Toxostoma longirostre
Long-tailed jaeger/Stercorarius longicaudus
Louisiana waterthrush/Seiurus motacilla
Lucifer hummingbird/Calothorax lucifer
Lucy's warbler/Vermivora luciae
MacGillivray's warbler/Oporornis tolmiei
Magnificent frigatebird/Fregata magnificens
Magnificent hummingbird/Eugenes fulgens
Magnolia warbler/Dendroica magnolia
Mallard/Anas platyrhynchos
Mangrove cuckoo/Coccyzus minor
Marbled godwit/Limosa fedosa
Marsh wren/Cistothorus palustris
Masked booby/Sula dactylatra
Masked duck/Oxyura dominica
McCown's longspur/Calcarius mccownii
Merlin/Falco columbarius
Mexican crow/Corvus imparatus
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Mississippi kite/Ictinia mississippiensis
Monk parakeet/Myiopsitta monachus
Mottled duck/Anas fulvigula
Mountain bluebird/Sialia currucoides
Mountain plover/Charadrius montanus
Mourning dove/Zenaida macroura
Mourning warbler/Oporornis philadelphia
Nashville warbler/Vermivora ruficapilla
Neotropic cormorant/Phalacrocorax olivaceus
Northern beardless tyrannulet/Camptostoma imberbe
Northern bobwhite/Colinus virginianus
Northern cardinal/Cardinalis cardinalis
Northern flicker/Colaptes auratus
Northern gannet/Sula bassanus
Northern goshawk/Accipiter gentilis
Northern harrier/Circus cyaneus
Northern jacana/Jacana spinosa
Northern mockingbird/Mimus polyglottos
Northern oriole/Icterus galbula
Northern parula /Parula americana
Northern pintail/Anas acuta
Northern rough-winged swallow/Stelgidopteryx 

serripennis
Northern shoveler/Anas clypeata
Northern waterthrush/Seiurus noveboracensis
Oldsquaw/Clangula hyemalis
Olive sparrow/Arremonops rufivirgatus
Olive-sided flycatcher/Contopus borealis
Orange-crowned warbler/Vermivora celata
Orchard oriole/Icterus spurius
Osprey/Pandion haliaetus
Ovenbird/Seiurus aurocapillus
Painted bunting/Passerina ciris
Painted redstart/Myioborus pictus
Palm warbler/Dendaoica palmarum
Parasitic jaeger/Stercorarius parasiticus
Pauraque/Nyctidromus albicollis
Pectoral sandpiper/Calidris melanotos
Peregrine falcon/Falco peregrinus
Phainopepla/Phainopepla nitens
Philadelphia vireo/Vireo philadelphicus
Pied-billed grebe/Podilymbus podiceps
Pine grosbeak/Pinicoal enucleator
Pine sisken/Carduelis pinus
Pine warbler/Dendroica pinus
Piping plover/Charadrius melodus
Plain chachalaca/Ortalis vetula
Pomarine jaeger/Stercorarius pomarinus
Prairie falcon/Falco mexicanus
Prairie warbler/Dendroica discolor
Prothonotary warbler/Protonotaria citrea

BIRDS (Continued)

Purple finch/Carpodacus purpureus
Purple gallinule/Porphyrula martinica
Purple martin/Progne subis
Purple sandpiper/Calidris maritima
Pygmy nuthatch/Sitta pygmaea
Pyrrhuloxia/Cardinalis sinuatus
Red crossbill/Loxia curvirostsra
Red knot/Calidris canutus
Red phalarope/Phalaropus fulicaria
Red-bellied woodpecker/Melanerpes carolinus
Red-billed pigeon/Columba flavirostris
Red-breasted merganser/Mergus serrator
Red-breasted nuthatch/Sita canadensis
Red-crowned parrot/Amazona viridigenalis
Red-eyed vireo/Vireo olivaceus
Red-faced warbler/Cardellina rubrifrons
Red-headed woodpecker/Melanerpes erythrocephalus
Red-necked grebe/Podiceps grisegena
Red-necked phalarope/Phalaropus lobatus
Red-shouldered hawk/Buteo lineatus
Red-tailed hawk/Buteo jamaicensis
Red-throated loon/Gavia stellata
Red-winged blackbird/Agelaius phoeniceus
Reddish egret/Egretta rufescens
Redhead/Aythya americana
Ring-billed gull/Larus delawarensis
Ring-necked duck/Aythya collaris
Ring-necked pheasant/Phasianus colchicus
Ringed kingfisher/Ceryle torquata
Roadside hawk/Buteo magnirostris
Rock dove/Columba livia
Rock wren/Salpinctes obsoletus
Rose-breasted grosbeak/Pheucticus ludovicianus
Roseate spoonbill/Ajaia ajaia
Roseate tern/Sterna dougallii
Ross' goose/Chen rossii
Rough-legged hawk/Buteo lagopus
Royal tern/Sterna maxima
Ruby-crowned kinglet/Regulus calendula
Ruby-throated hummingbird/Archilochus colubris
Ruddy duck/Oxyura jamaicensis
Ruddy ground dove/Columbina talpacoti
Ruddy turnstone/Arenaria interpres
Ruff/Philomachus pugnax
Rufous hummingbird/Selasphorus rufus
Rufous-backed robin/Turdus rufopalliatus
Rufous-capped warbler/Basileuterus rufifrons
Rufous-crowned sparrow/Aimophila ruficeps
Rufous-sided towhee/Pipilo erythrophthalmus
Rufous-tailed hummingbird/Amazilia tzacatl
Rusty blackbird/Euphagus carolinus
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Sage thrasher/Oreoscoptes montanus
Sanderling/Calidris alba
Sandhill crane/Grus canadensis
Sandwich tern/Sterna sandvicensis
Savannah sparrow/Passerculus sandwichensis
Say's phoebe/Sayornis saya
Scaled quail/Callipepla squamata
Scarlet tanager/Piranga olivacea
Scissor-tailed flycatcher/Tyrannus forficatus
Scott's oriole/Icterus parisorum
Scrub jay/Aphelocoma coerulescens
Seaside sparrow/Ammodramus maritimus
Sedge wren/Cistothorus platensis
Semipalmated plover/Charadruis semipalmatus
Semipalmated sandpiper/Caldiris pusilla
Sharp-shinned hawk/Accipiter striatus
Sharp-tailed sparrow/Ammodramus caudacutus
Short-billed dowitcher/Limnodromus griseus
Short-eared owl/Asio flammeus
Snail kite/Rostrhamus sociabilis
Snow goose/Chen caerulescens
Snowy egret/Egretta thula
Snowy plover/Charadrius alexandrinus
Solitary sandpiper/Tringa solitaria
Solitary vireo/Vireo solitarius
Song sparrow/Melospiza melodia
Sooty tern/Sterna fuscata
Sora/Porzana carolina
Spotted sandpiper/Actitis macularia
Sprague's pipit/Anthus spragueii
Stilt sandpiper/Calidris himantopus
Sulphur-bellied flycatcher/Myiodynastes luteiventris
Summer tanager/Piranga rubra
Surf scoter/Melanitta perspicillata
Swainson's hawk/Buteo swainsoni
Swainson's thrush/Catharus ustulatus
Swainson's warbler/Limnothlypis swainsonii
Swamp sparrow/Melospiza georgiana
Tennessee warbler/Vermivora peregrina
Thick-billed kingbird/Tyrannus crassirostris
Townsend's warbler/Dendroica townsendi
Tree swallow/Tachycineta bicolor
Tricolor heron/Egretta tricolor
Tropical kingbird/Tyrranus melanocholicus
Tropical parula/Parula pitiayumi
Tufted titmouse/Parus bicolor
Tundra swan/Cygnus columbianus
Turkey vulture/Cathartes aura
Upland sandpiper/Bartramia longicauda
Varied bunting/Passerina versicolor
Varied thrush/Ixoreus naevius

BIRDS (Continued)

Veery/Catharus fuscescens
Verdin/Auriparus flaviceps
Vermillion flycatcher/Pyrocephalus rubinus
Vesper sparrow/Pooecetes gramineus
Violet-green swallow/Tachycineta thalassina
Virginia rail/Rallus limicola
Virginia's warbler/Vermivora virginiae
Warbling vireo/Vireo gilvus
Western bluebird/Sialia mexicana
Western flycatcher/Empidonax difficilis
Western grebe/Aechmophorus occidentalis
Western kingbird/Tyrranus verticalis
Western meadowlark/Sturnella neglecta
Western sandpiper/Calidris mauri
Western screech-owl/Otus kennicottii
Western tanager/Piranga ludoviciana
Western wood-pewee/Contopus sordidulus
Whimbrel/Numenius phaeopus
Whip-poor-will/Caprimulgus vociferus
White ibis/Eudocimus albus
White-breasted nuthatch/Sitta carolinensis
White-cheeked pintail/Anas bahamensis
White-collared seedeater/Sporophila torqueola
White-collared swift/Streptoprocne zonaris
White-crowned sparrow/Zonotrichia leucophrys
White-eared hummingbird/Hylocharis leucotis
White-eyed vireo/Vireo griseus
White-faced ibis/Plegadis chihi
White-rumped sandpiper/Calidris fuscicollis
White-tailed hawk/Buteo albicaudatus
White-throated sparrow/Zonotrichia albicollis
White-tipped dove/Leptotila verreauxi
White-winged dove/Zenaidra asiatica
Whooping crane/Grus americana
Wild turkey/Meleagris gallopavo
Willet/Catoptrophorus semipalmatus
Williamson's sapsucker/Sphyrapicus thyroideus
Willow flycatcher/Empidonax trailii
Wilson's phalarope/Phalaropus tricolor
Wilson's plover/Charadrius wilsonia
Wilson's warbler/Wilsonia pusilla
Winter wren/Troglodytes troglodytes
Wood duck/Aix sponsa
Wood stork/Mycteria americana
Wood thrush/Hylocichla mustelina
Worm-eating warbler/Helmitheros vermivorus
Yellow warbler/Dendroica petechia
Yellow-bellied flycatcher/Empidonax flaviventris
Yellow-bellied sapsucker/Sphyrapicus varius
Yellow-billed cuckoo/Coccyzus americanus
Yellow-breasted chat/Icteria virens
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Yellow-crowned night heron/Nycticorax violaceus
Yellow-green vireo/Vireo flavoviridis
Yellow-headed blackbird/Xanthocephalus
xanthocephalus
Yellow-headed parrot/Amazona oratrix
Yellow-rumped warbler/Dendroica coronata
Yellow-throated vireo/Vireo flavifrons
Yellow-throated warbler/Dendroica dominica
Zone-tailed hawk/Buteo albonotatus

MAMMALS

American badger/Taxidea taxus
American beaver/Castor canadensis
Atlantic spotted dolphin/Stenella frontalis
Axis deer/Cervus axis
Banner-tailed kangaroo rat/Dipodomys spectabilis
Barbary sheep/Ammotragus lervia
Big brown bat/Eptesicus fuscus
Big free-tailed bat/Nyctinomops macrotis
Black bear/Urus americanus
Black right whale/Balaena glacialis
Black-tailed jackrabbit/Lepus californicus
Black-tailed prairie dog/Cynomys ludovicianus
Blackbuck antelope/Antilope cervicapra
Blue whale/Balaenoptera musculus
Bobcat/Lynx rufus
Botta's pocket gopher/Thomomys bottae
Bottle-nosed dolphin/Tursiops truncatus
Braziian free-tailed bat/Tadarida brasiliensis
Brush mouse/Peromyscus boylii
Cactus mouse/Peromyscus eremicus
California myotis/Myotis californicus
Caribbean manatee/Trichechus manatus
Cave myotis/Myotis velifer
Collared peccary (Javelina)/Tayassu tajacu
Common gray fox/Urocyon cinereoargenteus
Common hog-nosed skunk/Conepatus mesoleucus
Common muskrat/Ondatra zibethicus
Common raccoon/Procyon lotor
Coues' rice rat/Oryzomys couesi
Cougar (mountain lion)/Felis concolor
Coyote/Canis latrans
Deer mouse/Peromyscus maniculatus
Desert bighorn sheep/Ovis canadensis
Desert cottontail/Sylvilagus audubonii
Desert pocket gopher/Geomys arenarius
Desert pocket mouse/Chaetopidus penicillatus
Desert shrew/Notiosorex crawfordi
Dwarf sperm whale/Kogia simus
Eastern cottontail/Sylvilagus floridanus

MAMMALS (Continued)

Eastern fox squirrel/Sciurus niger
Eastern harvest mouse/Reithrodontomys humulis
Eastern hog-nosed skunk/Conepatus leuconotus
Eastern mole/Scalopus aquaticus
Eastern pipistrelle/Pipistrellus subflavus
Eastern red bat/Lasiurus borealis
Eastern spotted skunk/Spilogale putorius
Encinal mouse/Peromyscus pectoralis
Evening bat/Nycticeius humeralis
False killer whale/Pseudorca crassidens
Feral pig (wild hog)/Sus scrofa
Fin whale/Balaenoptera physalus
Fringed myotis/Myotis thysanodes
Fulvous harvest mouse/Reithrodontomys fulvescens
Gervais' beaked whale/Mesoplodon europaeus
Ghost-faced bat/Mormoops megalophylla
Goose-beaked whale/Ziphius cavirostris
Gray-footed chipmunk/Tamias canipes
Gulf Coast kangaroo rat/Dipodomys compactus
Hairy-legged vampire bat/Diphylla ecaudata
Hispid cotton rat/Sigmodon hispidus
Hispid pocket mouse/Chaetodipus hispidus
Hoary bat/Lasiurus cinereus
Hooded skunk/Mephitis macroura
House mouse/Mus musculus
Jaguarundi/Felis yagouaroundi
Killer whale/Orcinus orca
Least shrew/Cryptotis parva
Little brown myotis/Myotis lucifugus
Long-legged myotis/Myotis volans
Long-tailed weasel/Mustela frenata
Marsh rice rat/Oryzomys palustris
Merriam's kangaroo rat/Dipodomys merriami
Merriam's pocket mouse/Perognathus merriami
Mexican ground squirrel/Spermophilus mexicanus
Mexican long-nosed bat/Leptonycteris nivalis
Mexican long-tongued bat/Choeronycteris mexicana
Mexican spiny pocket mouse/Liomys irroratus
Mexican gray wolf/Canis lupus baileyi
Mexican woodrat/Neotoma mexicana
Mule deer/Odocoileus hemionus
Nelson's pocket mouse/Chaetodipus nelsoni
Nilgai/Boselaphus tragocamelus
Nine-banded armadillo/Dasypus novemcinctus
Northern grasshopper mouse/Onychomys leucogaster
Northern pygmy mouse/Baiomys taylori
Northern rock mouse/Peromyscus nasutus
Northern yellow bat/Lasiurus intermedius
Norway rat/Rattus norvegicus
Nutria/Myocastor coypus
Ocelot/Felis pardalis
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Ord's kangaroo rat/Dipodomys ordii
Pallid bat/Antrozous pallidus
Pantropical spotted dolphin/Stenella attenuata
Plains harvest mouse/Reithrodontomys montanus
Plains pocket mouse/Perognathus flavescens
Pocketed free-tailed bat/Nyctinomops femorosaccus
Porcupine/Ereithizon dorsatum
Pronghorn/Antilocapra americana
Pygmy killer whale/Feresa attenuata
Pygmy sperm whale/Kogia breviceps
Ringtail/Bassariscus astutus
Rock pocket mouse/Chaetodipus intermedius
Rock squirrel/Spermophilus variegatus
Roof rat/Rattus rattus
Short-fined pilot whale/Globicephala macrorhynchus
Rough-toothed dolphin/Steno bredanensis
Short-tailed shrew/Blarina carolinensis
Silky pocket mouse/Perognathus flavus
Silver-haired bat/Lasionycteris noctivagans
Southern grasshopper mouse/Onychomys torridus
Southern plains woodrat/Neotoma micropus
Southern yellow bat/Lasiurus ega
Sperm whale/Physeter macrocephalus
Spotted bat/Euderma maculatum
Spotted ground squirrel/Spermophilus spilosoma
Striped skunk/Mephitis mephitis
Swift (kit) fox/Vulpes velox
Tawny-bellied cotton rat/Sigmodon fulviventer
Texas antelope squirrel/Ammospermophilus interpres
Texas pocket gohper/Geomys personatus
Townsend's big-eared bat/Plecotus townsendii
Virginia opossum/Didelphis virginiana
Western harvest mouse/Reithrodontomys megalotis
Western mastiff bat/Eumops perotis
Western pipstrelle/Pipistrellus hesperus
Western red bat/Lasiurus blossevilli
Western small-footed myotis/Myotis leibii
Western spotted skunk/Spilogale gracilis
White-ankled mouse/Peromyscus pectoralis
White-footed mouse/Peromyscus leucopus
White-nosed coati/Nasua narica
White-tailed deer/Odocoileus virginianus
White-throated woodrat/Neotoma albigula
Yellow-faced pocket gopher/Cratogeomys castanops
Yellow-nosed cotton rat/Sigmodon ochrognathus
Yuma myotis/Myotis yumanensis

AMPHIBIANS

Barred tiger salamander/Ambystoma tigrinum
marvortium
Black-spotted newt/Notophthalmus meridionalis
Blanchard's cricket frog/Acris crepitans blanchardi
Bullfrog/Rana catesbeiana
Canyon treefrog/Hyla arenicolor
Cliff chirping frog/Syrrhophus marnocki
Couch's spadefoot/Scaphiopus couchi
Eastern barking frog/Hylactophryne augusti latrans
Eastern green toad/Bufo deblis deblis
Giant toad/Bufo marinus
Great Plains narrowmouth toad/Gastrophryne olivacea
Great Plains toad/Bufo cognatus
Green treefrog/Hyla cinerea
Gulf Coast toad/Bufo valliceps
Hurter's spadefoot/Scaphiopus holbrooki hurteri
Mexican burrowing toad/Rhinophrynus dorsalis
Mexican treefrog/Smilisca baudinii
New Mexico spadefoot/Scaphiopus multiplicatus
Northern leopard frog/Rana pipiens
Plains spadefoot/Scaphiopus bombifrons
Red-spotted toad/Bufo punctatus
Rio Grande chirping frog/Syrrhophus cystignathoides 

campi
Rio Grande leopard frog/Rana berlandieri
Rio Grande lesser siren/Siren intermedia texana
Sheep frog/Hypopachus variolosus
Southern dusky salamander/Desmognathus auriculatus
Southern spadefoot/Scaphiopus spp.
Southwestern Woodhouse's toad/Bufo woodhousei 

australis
Spotted chirping frog/Syrrhophus guttilatus
Spotted chorus frog/Pseudacris clarkii
Strecker's chorus frog/Pseudacris streckeri
Texas salamander/Eurycea neotenes
Texas toad/Bufo speciosus
Western green toad/Bufo deblis insidior
White-lipped frog/Leptodactylus fragilis
Woodhouse's toad/Bufo woodhousei woodhousei

REPTILES

Alligator snapping turtle/Macroclemys temmincki
American alligator/Alligator mississippiensis
Arid land ribbon snake/Thamnophis proximus
diabolicus
Atlantic green sea turtle/Chelonia mydas
Atlantic hawksbill sea turtle/Eretmochelys imbricata
Baird's rat snake/Elaphe bairdi
Band rock rattlesnake/Crotalus lepidus klauberi
Big Bend canyon lizard/Sceloporus merriami annulatus
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Big Bend mud turtle/Kinosternon hirtipes murrayi
Big Bend patchnose snake/Salvadora deserticola
Big Bend slider/Pseudemys seripta gaigeae
Big Bend tree lizard/Urosaurus ornatus schmidti
Black-striped snake/Coniophanes imperialis imperialis
Blackhood snake/Tantilla rubra cucullata
Blacktail rattlesnake/Crotalus molossus
Blotched water snake/Nerodia erythrogaster transversa
Blue spiny lizard/Sceloporus cyanogenys
Broad-banded copperhead/Agkistrodon contortrix 

laticinctus
Bullsnake/Pituophis melanoleucus sayi
Central American speckled racer/Drymobius 

margaritiforus
Central Texas whipsnake/Masticophis taeniatus girardi
Checkered garter snake/Thamnophis marcianus
Chihuahuan collared lizard/Crotaphytus collaris fuscus
Chihuahuan spotted whiptail/Cnemidopohorus exsanguis
Colorado checkered whiptail/Cnemidophorus tesselatus
Common snapping turtle/Chelydra serpentina
Crevice spiny lizard/Sceloporus poinsetti
Desert box turtle/Terrapene ornata luteola
Desert grassland whiptail/Cnemidophorus uniparens
Desert kingsnake/Lampropeltis getulus splendida
Desert massasauga/Sistrurus catenatus edwardsii
Desert side-blotched lizard/Uta stansburiana stejnegeri
Desert striped whipsnake/Masticophis taeniatus taeniatus
Devils River blackhead snake/Tantilla rubra diabola
Diamondback water snake/Nerodia rhombifera
Dusty hognose snake/Heterodon nasicus gloydi
Eastern blackneck garter snake/Thamnophis cyrtopsis 

ocellatus
Eastern collared lizard/Crotaphytus collaris
Eastern hognose snake/Heterodon platyrhinos
Eastern tree lizard/Urosaurus ornatus
Flathead snake/Tantilla gracilis
Florida water snake/Nerodia fasciata pictiventris
Four-lined skink/Eumeces tetragrammus
Graham's crayfish snake/Regina grahamii
Gray-banded kingsnake/Lampropeltis mexicana alterna
Gray-checkered whiptail/Cnemidophorus dixoni
Great Plains rat snake/Elaphe guttata emoryi
Great Plains skink/Eumeces obsoletus
Green anole/Anolis carolinensis
Ground skink/Scincella lateralis
Ground snake/Sonora semiannulata
Gulf Coast ribbon snake/Thamnophis proximus orarius
Kansas glossy snake/Arizona elegans elegans
Keeled earless lizard/Holbrookia propinqua
Kemp's Ridley sea turtle/Lepidochelys kempi
Laredo striped whiptail/Cnemidophorus laredoensis

REPTILES (Continued)

Leatherback sea turtle/Dermochelys coriacea
Loggerhead sea turtle/Caretta caretta
Longnose leopard lizard/Gambelia wislizenii
Marbled whiptail/Cnemidophorus tigris marmoratus
Mediterranean gecko/Hemidactylus turicus
Merriam's canyon lizard/Sceloporus merriami merriami
Mesquite lizard/Sceloporus grammicus microlepidotus
Metter's river cooter/Pseudemys concinna metteri
Mexican hognose snake/Heterodon nasicus kennerlyi
Mexican hooknose snake/Ficimia streckeri
Mexican milk snake/Lampropeltis triangulum annulata
Mexican plateau mud turtle/Kinosternon hirtipes
Mexican racer/Coluber constrictor oaxaca
Midland smooth softshell/Trionyx muticus muticus
Mojave rattlesnake/Crotalus scutulatus
Mottled rock rattlesnake/Crotalus lepidus lepidus
Mountain patchnose snake/Salvadora grahamiae 

grahamiae
Mountain short-horned lizard/Phrynosoma douglassi 

hernandesi
New Mexico blind snake/Leptotyphlops dulcis dissectus
New Mexico garter snake/Thamnophis sirtalis dorsalis
New Mexico milk snake/Lampropeltis triangulum 

celaenops
New Mexico whiptail/Cnemidophorus neoomexicanus
Northern cat-eyed snake/Leptodeira septentrionalis
Ornate box turtle/Terrapene ornata
Painted desert glossy snake/Arizona elegans philipi
Plains blackhead snake/Tantilla nigriceps
Plains blind snake/Leptotyphlops dulcis dulcis
Plateau earless lizard/Holbrookia lacerata lacerata
Plateau spotted whiptail/Cnemidophorus gularis 

septemvittatus
Prairie kingsnake/Lampropeltis calligaster calligaster
Prairie rattlesnake/Crotalus viridis viridis
Presidio canyon lizard/Sceloporus merriami 

longipunctatus
Red-eared slider/Trachemys scripta elegans
Redstripe ribbon snake/Thamnophis proximus 

rubrilineatus
Regal ringneck snake/Diadophis punctatus regalis
Reticulated collared lizard/Crotaphytus reticulatus
Reticulated gecko/Coleonyx reticulatus
Rio Grande cooter/Pseudemys concinna gorzugi
Rosebelly lizard/Sceloporus variabilis marmoratus
Rough earth snake/Virginia striatula
Roundtail horned lizard/Phrynosoma modestum
Ruthven's whipsnake/Masticophis taeniatus ruthveni
Schott's whipsnake/Masticophis taeniatus schotti
Short-lined skink/Eumeces brevilineatus
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REPTILES (Continued)

Six-lined racerunner/Cnemidophorus sexlineatus
Sonoran gopher snake/Pituophis melanoleucus affinis
Southern earless lizard/Holbrookia lacerata subcaudalis
Southern prairie lizard/Sceloporus undulatus
consobrinus
Southwestern blackhead snake/Tantilla hobartsmithi
Southwestern earless lizard/Cophosaurus texanus
scitulus
Speckled earless lizard//Holbrookia maculata 

approximans
Spotted night snake/Hypsiglena torquata ochrorhyncha
Taylor's ground snake/Sonora semiannulata taylori
Texas alligator lizard/Gerrhonotus liocephalus infernalis
Texas banded gecko/Coleonyx brevis
Texas blackhead snake/Tantilla nigriceps fumiceps
Texas brown snake/Storeria dekayi texana
Texas coral snake/Micrurus fulvius tenere
Texas earless lizard/Cophosaurus texanus texanus
Texas glossy snake/Arizona elegans arenicola
Texas horned lizard/Phrynosoma cornutum
Texas indigo snake/Drymarchon corais erebennus
Texas lined snake/Tropidoclonion lineatum texanum
Texas longnose snake/Rhinocheilus lecontei tessellatus
Texas lyre snake//Trimorphodon biscutatus vilkinsonii
Texas night snake/Hypsiglena torquata jani
Texas patchnose snake/Salvadora grahamiae lineata
Texas rat snake/Elaphe obsoleta lindheimeri
Texas scarlet snake/Cemophora coccinea lineri
Texas spiny lizard/Sceloporus olivaceus
Texas spiny softshell/Trionyx spiniferus emoryi
Texas spotted whiptail/Cnemidophorus gularis gularis
Texas tortoise/Gopherus berlandieri
Trans-Pecos blind snake/Leptotyphlops humilis segregus
Trans-Pecos copperhead/Agkistrodon contortrix 

pictigaster
Trans-Pecos rat snake/Elaphe subocularis
Trans-Pecos striped whiptail/Cnemidophorus inornatus 

heptagrammus
Twin-spotted spiny lizard/Sceloporus magister 

bimaculosus
Variable skink/Eumeces multivirgatus gaigae
Western blackneck garter snake/Thamnophis cyrtopsis
Western coachwhip/Masticophis flagellum testaceus
Western cottonmouth/Agkistrodon piscivorus leucostoma
Western diamondback rattlesnake/Crotalus atrox
Western hooknose snake/Gyalopion canum
Western painted turtle/Chrysemys picta bellii
Western rough green snake/Opheodrys aestivus majalis
Western slender glass lizard/Ophisaurus attenuatus
Western spiny-tailed iguana/Ctenosaura pectinata
Western yellowbelly racer/Coluber mormon
Yellow mud turtle/Kinosternon flavescens
Zug's river cooter/Pseudemys concinna gorzugi

FISH

Alligator gar/Lepisosteus spatula
Amazon molly/Poecilia formosa
American eel/Anguilla rostrata
Atlantic bumper/Chloroscombrus shrysurus
Atlantic croaker/Micropogonias undulatus
Atlantic needlefish/Strongylura marina
Atlantic threadfin/Polydactylus octonemus
Barred grunt/Conodon nobilis
Bay anchovy/Anchoa mitchilli
Baywhiff/Citharichthys spilopterus
Big Bend gambusia/Gambusia gaigei
Bigmouth sleeper/Gobiomorous dormitor
Bigscale logperch/Percina macrolepida
Black bullhead/Ameiurus melas
Black crappie/Pomoxis nigromaculatus
Black drum/Pogonias cromis
Blackcheek tonguefish/Symphurus plagiusa
Blacktail shiner/Cyprinella venusta
Blue catfish/Ictalurus furcatus
Blue runner/Caranx crysos
Blue sucker/Cycleptus elongatus
Blue tilapia/Tilapia aurea
Bluegill/Lepomis macrochirus
Bluntnose jack/Hemicaranx amblyrhynchus
Bull shark/Prionace glauca
Bullhead minnow/Pimephales vigilax
Burro grunt/Pomadasys crocro
Central stoneroller/Campostoma oligolepis
Chain pipefish/Syngnathus pelagicus
Channel catfish/Ictalurus punctatus
Chihuahua shiner/Notropis chihuahua
Cobia/Rachycentron canadum
Code goby/Gobiosoma robustum
Common carp/Cyprinus carpio
Common snook/Centropomus undecimalis
Conchos pupfish/Cyprinodon eximius
Crevalle jack/Caranx hippos
Darter goby/Goionellus boleosoma
Devils River minnow/Dionda diaboli
Emerald sleeper/Erotelis smaragdus
Fat sleeper/Dormitator maculatus
Fat snook/Centropomus parallelus
Fathead minnow/Pimephales promelas
Finescale menhaden/Brevoortia gunteri
Flagfin mojarra/Eucinostomus melanopterus
Flathead catfish//Pylocictis olivaris
Florida pompano/Trachinotus carolinus
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FISH (Continued)

Freshwater drum/Aplodinotus grunniens
Frillfin goby/Bathygobius soporator
Fringed flounder/Etropus crossotus
Ghost shiner/Notropis buchanani
Gizzard shad/Dorosoma cepedianum
Golden shiner/Notemigonus crysoleucas
Goldfish/Carassius auratus
Gray redhorse/Moxostoma congestum
Gray snapper/Lutjanus griseus
Green sunfish/Lepomis cyanellus
Greenthroat darter/Etheostoma lepidum
Guadalupe bass/Micropterus treculi
Gulf flounder/Paralichthys albigutta
Gulf killifish/Fundulus grandis
Gulf menhaden/Brevoortia patronus
Gulf pipefish/Syngnathus scovelli
Hardhead catfish/Arius felis
Headwater catfish/Ictalurus lupus
Highfin goby/Gobionellus oceanicus
Inland silversides/Menidia beryllina
Inshore lizardfish/Synodus foetens
Irish pompano/Diapterus auratus
Keeltail needlefish/Platybelone argalus
Ladyfish/Elops saurus
Lane snapper/Lutjanus synagris
Largemouth bass/Micropterus salmoides
Leatherjack/Oligoplites saurus
Lined sole/Achhirus lineatus
Longear sunfish/Lepomis megalotis
Longnose dace/Rhinichthys cataractae
Longnose gar/Lepisosteus osseus
Longnose killifish/Fundulus similis
Lyre goby/Evorthodus lyricus
Mexican stoneroller/Campostoma ornatum
Mexican tetra/Astyanax mexicanus
Mimic shiner/Notropis volucellus
Mountain mullet/Agonostomus monticola
Mozambique tilapia/Tilapia mossambica
Mutton snapper/Lutjanus analis
Naked goby/Gobiosoma bosc
Opossum pipefish/Microphis brachyurus
Permit/Trachinotus falcatus
Pig fish/Orthopristis chrysoptera
Pinfish/Lagodon rhomboides
Plains killifish/Fundulus zebrinus
Pugnose minnow/Oregonichthys emiliae
Pugnose shiner/Notropis anogenus
Rainwater killifish/Lucania parva
Red drum/Sciaenops ocellatus
Red lizard fish/Synodus synodus
Red shiner/Cyprinella lutrensis
FISH (Continued)

Red snapper/Lutjanus campechanus
Redbreast sunfish/Lepomis auritus

Redear sunfish/Lepomis microlophus
Redfin shiner/Lythrurus umbratilis
Rio Grande cichlid/Cichlasoma cyanoguttatum
Rio Grande darter/Etheostoma gracile
Rio Grande shiner/Notropis jemezanus
River carpsucker/Carpiodes carpio
River goby/Awaous tajasica
Rough silversides/Membras martinica
Round herring/Etrumeus teres
Roundnose minnow/Dionda episcopa
Sailfin molly/Poecilia latipinna
Sand seatrout/Cynoscion arenarius
Sand shiner/Notropis stramineus
Sargassumfish/Histrioi histrio
Scaled herring/Harengula jaguana
Sheepshead/Archosargus probatocephalus
Sheepshead minnow/Cyprinodon variegatus
Silver chub/Macrhybopsis storeriana
Silver jenny/Eucinostomus gula
Silver perch/Bairdiella chrysoura
Silversides spp./Menidia spp.
Skipjack herring/Alsoa chrysochloris
Slough darter/Etheostoma gracile
Smallmouth bass/Micropterus dolomieu
Smallmouth buffalo/Ictiobus bubalus
Southern flounder/Paralichthys lethostigma
Southern hake/Urophycis floridana
Speckled chub/Macrhybopsis aestivalis
Speckled wormeel/Myrophis punctatus
Spot/Leiostomus xanthurus
Spotfin flounder/Cyclopsetta fimbriata
Spotfin mojarra/Eucinostomus argenteus
Spotted gar/Lepisosteus oculatus
Spotted seatrout/Cynoscion nebulosus
Spotted sunfish/Lepomis punctatus
Striped anchovy/Anchoa hepsetus
Striped mullet/Mugil cephalus
Tadpole madtom/Noturus gyrinus
Tamaulipas shiner/Notropis braytoni
Tarpon/Megalops atlanticus
Texas shiner/Notropis amabilis
Threadfin shad/Dorosoma petenense
Tidewater silverside/Menidia peninsulae
Warmouth/Lepomis gulosus
Warsaw grouper/Pinephelus nigritus
Weed shiner/Notropis texanus
Western mosquitofish/Gambusia affinis
White bass/Morone chrysops
White crappie/Pomoxis annularis
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FISH (Continued)

White mullet/Mugil curema
Yellow bullhead/Ameiurus natalis

INVERTEBRATES

Blue crab/Callinectes sapidus
Brown shrimp/Penaeus aztecus
Ghost crab/Ocypode guadrata
Grass shrimp/Palaemonetes spp.
Pink shrimp/Penaeus dorarum
Tiger beetle/Cicindela spp.
White shrimp/Penaeus setiferus
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

GREBES
Pied-billed grebe X X X X X X X X X X X X X X X X

PELICANS
American white pelican X X X X X

CORMORANTS
Double-crested
cormorant

X X X X X X X X X X X X X X

BITTERNS AND HERONS
Great blue heron X X X X X X X X X X X X X X X X X
Great egret X X X X X
Snowy egret X X X X X
Reddish egret X X X X X
Tri-colored heron X X X X X

IBISES AND SPOONBILLS
White ibis X X X X X X
White-faced ibis X X X X X X

SWANS, GEESE, AND
DUCKS

Black-bellied whistling
duck

X X X X X X X X X X X X

Snow goose X X X X X X X
Canada goose X X X X X X X
Green-winged teal X X X X X X X X X X X X X X X X X X X
Mottled duck X X X X X X
Northern pintail X X X X X X
Blue-winged teal X X X X X X X X X X X X X X X X X
Northern shoveler X X X X X X X X X X X X X X
Gadwall X X X X X X
American wigeon X X X X X X X X X X X X X
Redhead X X X X X
Ruddy duck X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

AMERICAN VULTURES
Black vulture X X X X X X X X X X X X X X X X X
Turkey vulture X X X X X X X X X X X X X X X X X X X X

KITES, EAGLES, AND
HAWKS

Northern harrier X X X X X X X
Harris' hawk X X X X X X X X X X X X X X X
Broad-winged hawk X X X X X X
Swainson's hawk X X X X X X X X X X X X X X X X
Red-tailed hawk X X X X X X X

CARACARAS AND
FALCONS

American kestrel X X X X X X X X X X X X X X X X X X X

CHACHALACAS
Plain chachalacas X X X X X X X

PARTRIDGES, TURKEYS,
AND  QUAILS

Northern bobwhite X X X X X
Scaled quail X X X X X X X X X X X X X X X X

RAILS, GALLINULES,
AND  COOTS

American coot X X X X X X X X X X X X X X X X X X X

CRANES
Sandhill crane X X X X X

PLOVERS
Black-bellied plover X X X X X
Wilson's plover X X X X X
Killdeer X X X X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

STILTS AND AVOCETS
Blacked-necked stilt X X X X X X X X X X
American avocet X X X X X

SANDPIPERS AND
PHALAROPES

Greater yellowleggs X X X X X X
Lesser yellowleggs X X X X X X
Willett X X X X X X
Long-billed curlew X X X X X X
Semipalmated sandpiper X X X X X X
Western sandpiper X X X X X X
Least sandpiper X X X X X X
Dunlin X X X X
Long-billed dowitcher X X X X X X X X X X X X X

GULLS, TERNS, AND
SKIMMERS

Laughing gull X X X X X X
Ring-billed gull X X X X X X
Gull-billed tern X X X X X
Caspian tern X X X X X
Forster's tern X X X X X
Least tern X X X X X
Black skimmer X X X X
Black tern X X X X X X

PIGEONS AND DOVES
Rock dove X X X X X X X X X X X X X X X X X X X X X
White-winged dove X X X X X X X X X X X X X X X X X
Mouring dove X X X X X X X X X X X X X X X X X X X X
Common ground dove X X X X X X X X X X X X X X X X X X
White-tipped dove X X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

CUCKOOS,
ROADRUNNERS, AND
ANIS

Yellow-billed cuckoo X X X X X X X X X X X X X X X X X X X
Greater roadrunner X X X X X X X X X X X X X X X X X X

TYPICAL OWLS
Eastern screech-owl X X X X X X X X X X X X X X X X X

GOATSUCKERS
Common nighthawk X X X X X X X X X X X X X X X X X X X X
Pauraque X X X X X X X X X X X X

SWIFTS
Chimney swift X X X X X X X X X X X X X X X X X

HUMMINGBIRDS
Ruby-throated
hummingbird

X X X X X X

KINGFISHERS
Belted kingfisher X X X X X X

WOODPECKERS
Ladder-backed
woodpecker

X X X X X X X X X X X X X X X X X X X X

Golden-fronted
woodpecker

X X X X X X X X X X X X X X X X X X X X

TYRANT FLYCATCHERS
Brown-crested flycatcher X X X X X X X X X X X X X X X X X
Eastern phoebe X X X X X X X X X X X X X X X X X X X
Scissor-tailed flycatcher X X X X X X X X X X X X X X X X X X X X
Eastern kingbird X X X X X X X X X X X X X
Eastern wood-pewee X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

LARKS
Horned lark X X X X

SWALLOWS
Purple martin X X X X X X X
Tree swallow X X X X X X X X X
Northern rough-winged
swallow

X X X X X

Bank swallow X X X X X X X X
Barn swallow X X X X X X X X X X X X X X X X X X X X X X

JAYS, MAGPIES, AND
CROWS

Green jay X X X X X X X X X

WRENS
Cactus wren X X X X
Bewick's wren X X X X X X X X X X X X X X X X
House wren X X X X X X

KINGLETS,
GNATCATCHERS, AND
THRUSHES

Blue-gray gnatcatcher X X X X X X X X X X X X X X X X X X X X
Ruby-crowned kinglet X X X X X X X X X X X X X X X X X X X

MOCKINGBIRDS AND
THRASHERS

Gray catbird X X X X X
Northern mockingbird X X X X X X X X X X X X X X X X X X X X X
Curve-billed thrasher X X X X X

PIPITS
American pipit X X X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

WAXWINGS
Cedar waxwing X X X X X X X X X X X X X X X X X

SHRIKES
Loggerhead shrike X X X X X X X X X X X X X X X X

STARLINGS
European starling X X X X X X X X X X X X X X X X X X

WOOD WARBLERS
Orange-crowned warbler X X X X X X X X X X X X X X X X X X X
Yellow warbler X X X X X X X X X X
Black-and-white warbler X X X X X X X X X X
American redstart X X X X
Common yellowthroat X X X X X X X X X X X X X X X
Wilson's warbler X X X X X X X X X X X
Nashville warbler X X X X X X X X X X X X X
Yellow-rumped warbler X X X X X X X X X X X X X X X X X X X
Canada warbler X X X X

CARDINALS,
GROSBEAKS, AND
BUNTINGS

Northern cardinal X X X X X X X X X X X X X X X X X X X X X
Dickcissel X X X X X X X X X X X X X X X X X X X
Indigo bunting X X X X X
Painted bunting X X X X X X X X X X X X X X X X X X X X

SPARROWS AND
TOWHEES

Olive sparrow X X X X X X X X X X X X X X X X
Cassin's sparrow X X X X X X X X X X X X X X X X X X
Lark bunting X X X X X X X X X X X X X X X X
Lark sparrow X X X X X X X X X X X X X X X X X X X
Savannah sparrow X X X X X
Lincoln's sparrow X X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands
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Appendix D-1 - List of Common Birds Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

MEADOWLARKS,
BLACKBIRDS,  AND
ORIOLES

Red-winged blackbird X X X X X X X X X X X X X X X X X X X X
Eastern meadowlark X X X X X X X X X X X X X X X X
Brewer's blackbird X X X X X X
Great-tailed grackle X X X X X X X X X X X X X X X X X X X X
Brown-headed cowbird X X X X X X X X X X X X X X X X X X X
Orchard oriole X X X X X X X X X X X X X X X X X X X
Northern oriole X X X X X X
Bronze cowbird X X X X X X X X X X X X X X X X X

OLD WORLD SPARROWS
House sparrow X X X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; St= Starr; LaS=  LaSalle; Kin=  Kinney; Will=  Willacy; JH= Jim Hogg; Dim=  Dimmit; VV=  Val Verde; Ken=  Kenedy; Duv= Duval; Zav=  Zavala; Hid=  Hidalgo; Zap=
Zapata; Ulv=  Uvalde; Br=  Brooks; We= Webb; Mav=  Maverick
1= Aquatic (open bays, open gulf, lakes, ponds, shores, mud flats, etc.); 2= Brushland (area of mixed brush and grasses); 3= Forest, woodland (includes oak mottes); 4= Grassland (short/tall grass
prairie); 5= Marsh (freshwater and/or saltwater); 6= Irrigated crops; 7= Riparian woodlands

Source:  Oberholser 1974; A.O.U. 1983; Arnold 1984; Holt 1993
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Appendix D-2- List of Common Mammals Occurring in Counties of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

OPPOSUMS
Virginia opossum X X X X X X X X X X X X X X X X X X X X X X X X X

FREE-TAILED BATS
Brazilian free-tailed  bat X X X X X X X X X X X X X X X

ARMADILLOS
Nine-banded  armadillo X X X X X X X X X X X X X X X X X X X X X

HARES AND RABBITS
Black-tailed jack rabbit X X X X X X X X X X X X X X X X
Eastern cottontail X X X X X X X X X X X X X X X X X X X X X
Desert cottontail X X X X X X X X X X X X X X X X X X X

SQUIRRELS
Mexican ground squirrel X X X X X X X X X X X X X X X X X X X X
Spotted ground squirrel X X X X X X X X X X X X X X
Eastern fox squirrel X X X X X X X X X X X

POCKET GOPHERS
Yellow-faced pocket
gopher

X X X X X X X

Texas pocket gopher X X X X X X X X X X X X X X X

POCKET MICE AND
KANGAROO RATS

Mexican spiny pocket
mouse

X X X X X

Silky pocket mouse X X X X X X X X X X X X X X X X
Hispid pocket mouse X X X X X X X X X X X X X X X X
Gulf Coast kangaroo rat X X X X X X X X X X X X
Ord's kangaroo rat X X X X X X X X X X X X X X X X X

BEAVERS
American beaver X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1= Marine areas (salt water); 2= Marshes, ponds, lakes; 3= Oak woodlands; 4= Riparian woodlands; 5= Chaparral; 6= Mesquite and savannah communities; 7=  Human dwellings, towns, farmlands; 8=
Grasslands
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Appendix D-2- List of Common Mammals Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

RATS AND MICE
Fulvous harvest mouse X X X X X X X X X X X X X X X X X X
Northern pygmy mouse X X X X X X X X X X
White-footed mouse X X X X X X X X X X X X X X X X X X X X X X
Northern grasshopper
mouse

X X X X X X X X X X X X X X X

Coues' rice rat X X
Hispid cotton rat X X X X X X X X X X X X X X X X X X X
Southern plains woodrat X X X X X X X X X X X X X X X X X
Roof rat X X X X X X X X X X X X X X X X X X X

RACOONS
Common raccoon X X X X X X X X X X X X X X X X X X X

WEASELS AND
RELATIVES

Eastern spotted skunk X X X X X X X X X X X X X X
Striped skunk X X X X X X X X X X X X X X X X X X X X X
American badger X X X X X X X X X X X X X X X X

DOGS AND RELATIVES
Common gray fox X X X X X X X X X X X X X X X X X X X
Coyote X X X X X X X X X X X X X X X X X X X X X X X X

CATS
Bobcat X X X X X X X X X X X X X X X X X X X X X X

PIGS
Feral pig (wild hog) X X X X X X X X X X X X X X X X X X

PECCARIES
Collared peccary
(Javelina)

X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1= Marine areas (salt water); 2= Marshes, ponds, lakes; 3= Oak woodlands; 4= Riparian woodlands; 5= Chaparral; 6= Mesquite and savannah communities; 7=  Human dwellings, towns, farmlands; 8=
Grasslands



Volume 2 – Texas Land Border
DRAFT

'010

Appendix D-2- List of Common Mammals Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

DEER
Axis deer X X X X X X X X X X X X X X X X X X X X
White-tailed deer X X X X X X X X X X X X X X X X X X X X X

ANTELOPES
Black buck antelope X X X X X X X X X X X X X X X X X X X X
Nilgai X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1= Marine areas (salt water); 2= Marshes, ponds, lakes; 3= Oak woodlands; 4= Riparian woodlands; 5= Chaparral; 6= Mesquite and savannah communities; 7=  Human dwellings, towns, farmlands; 8=
Grasslands

Source: Davis 1974; Schmidly 1991; Jones and Jones 1992
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Appendix D-3 - List of Common Amphibians Occurring in Counties of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7

TOADS
Gulf Coast toad X X X X X X X X X X X X X X X X X X X X X X X
Woodhouse's toad X X X X X X X X

TREEFROGS AND
RELATIVES

Blanchard's cricket frog X X X X X X X X X X X X X X
Green treefrog X X X X X X
Spotted chorus frog X X X X X X X X X X X

NARROWMOUTH TOADS
Great Plains narrow-
 mouth toad X X X X X X X X X X X X X X X X X X

SPADEFOOT TOADS
Hurter's spadefoot X X X X X X X X X X X

TRUE FROGS
Rio Grande leopard frog X X X X X X X X X X X X X X X X X X X
Bullfrog X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1=  Aquatic (lakes, ponds, ditches); 2=  Brushland (area of mixed brush and grasses); 3=  Forest, woodland (includes oak mottes); 4=  Grassland (short/tall grass prairie); 5=  Marsh (freshwater and/or
saltwater); 6=  Irrigated crops; 7=  Riparian woodlands (streams, floodplains)

Source: Collins et al. 1982; Dixon 1987; Garrett and Barker 1987
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Appendix D-4- List of Common Reptiles Occurring in Counties of the Southern Gulf Coastal Plains Province
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

WATER AND BOX
TURTLES

Ornate box turtle X X X X X X X X X X X X X
Red-eared slider X X X X X X X X X X X X X X X X X X X X

MUD AND MUSK
TURTLES

Yellow mud turtle X X X X X X X X X X X X X X X X X

SOFTSHELL TURTLES
Texas spiny softshell X X X X X X X X X

GECKOS
Mediterranean gecko X X X X X X X X X X

IGUANID LIZARDS
Green anole X X X X X X X
Keeled earless lizard X X X X X X X X X X X X X
Southern prairie lizard X X X X X X X X X X X X X X X X X
Eastern collared lizard X X X X X

SKINKS
Four-lined skink X X X X X X X X X X X
Ground skink X X X X X X X X X X X
Short-lined skink X X X X X X X X

WHIPTAILS
Texas spotted whiptail X X X X X X X X X X X X X X X X X X X

BLIND SNAKES
Plains blind snake X X X X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1=  Aquatic (lakes, ponds, open bays, rivers, streams); 2=  Brushland (area of mixed brush and grasses); 3=  Forest, woodland (includes oak mottes); 4=  Grassland (tall grass
prairie); 5=  Marsh (freshwater and/or saltwater); 6=  Irrigated crops, human dwellings; 7=  Riparian woodlands; 8=  Sand dunes and/or rocky areas
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Appendix D-4- List of Common Reptiles Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

SMALL BURROWING
SNAKES

Flathead snakes X X X X X X X X X X X X X X X X X
Texas blackhead snake X X X X X X X X X X X X X X X X
Texas brown snake X X X X X X X X X X X X
Texas lined snake X X X
Taylor's ground snake X X X X X X X X
Rough earth snake X X X
Southwestern blackhead
snake

X X X X X X

GARTER AND RIBBON
SNAKES

Checkered garter snake X X X X X X X X X X X X X X X X X X
Gulf Coast ribbon snake X X X X X X X

PATCHNOSE SNAKES
Texas patchnose snake X X X X X X X X X X X X X X X X X

GREEN SNAKES
Western rough green
snake

X X X X X X X X

LARGE, BROWN-
BLOTCHED
TERRESTRIAL SNAKES

Great Plains rat snake X X X X X X X X X X X X X X X X X X X X
Mexican hognose snake X X X X X X X X X X X X X
Bullsnake X X X X X X X X X X X X X X X X X X
Texas glossy snake X X X X X X X X X X X X X X X X X X X
Texas rat snake X X X X X X X X
Eastern hognose snake X X X X X

SPECKLED KINGSNAKES
Desert kingsnake X X X X X X X X X X X X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1=  Aquatic (lakes, ponds, open bays, rivers, streams); 2=  Brushland (area of mixed brush and grasses); 3=  Forest, woodland (includes oak mottes); 4=  Grassland (tall grass
prairie); 5=  Marsh (freshwater and/or saltwater); 6=  Irrigated crops, human dwellings; 7=  Riparian woodlands; 8=  Sand dunes and/or rocky areas
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Appendix D-4- List of Common Reptiles Occurring in Counties of the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Counties
Lower Coast South Texas Plains Habitats

Family/Common Name Cam Will Ken Hid Br St JH Duv Zap We LaS Dim Zav Ulv Mav Kin VV 1 2 3 4 5 6 7 8

WHIPSNAKES, RACERS,
AND INDIGO SNAKES

Western coachwhip X X X X X X X X X X X X X X X X X X X
Schott's whipsnake X X X X X X X X X X X
Ruthven's whipsnake X X X X

AQUATIC SNAKES
Diamondback water
snake

X X X X X X X X X X X X X X X X X X

Florida water snake X X

MILDLY VENOMOUS
REAR-FANGED SNAKES

Texas nightsnake X X X X X X X X X X X X X X X X X X

RED-BANDED AND
BLACK-BANDED SNAKES

Texas longnose snake X X X X X X X X X X X X X X X X X

CORAL SNAKES
Texas coral snake X X X X X X X X X X X X X X X X

RATTLESNAKES
Western diamond back
 rattlesnake X X X X X X X X X X X X X X X X X X X X X
Mottled rock rattlesnake X X X X

Legend:  Cam=  Cameron; Will=  Willacy; Ken=  Kenedy; Hid=  Hidalgo; Br=  Brooks; St= Starr; JH= Jim Hogg; Duv.= Duval; Zap.= Zapata;We= Webb; LaS=  LaSalle; Dim=  Dimmit; Zav=  Zavala; Ulv=
Uvalde; Mav=  Maverick; Kin=  Kinney; VV=  Val Verde
1=  Aquatic (lakes, ponds, open bays, rivers, streams); 2=  Brushland (area of mixed brush and grasses); 3=  Forest, woodland (includes oak mottes); 4=  Grassland (tall grass prairie); 5=  Marsh
(freshwater and/or saltwater); 6=  Irrigated crops, human dwellings; 7=  Riparian woodlands; 8=  Sand dunes and/or rocky areas

Source: Collins et al. 1982; Tennant 1985; Dixon 1987; Garrett and Barker 1987
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

GREBES
 Pied-billed grebe X X X X X X X

SWANS, GEESE, AND DUCKS
 Green-winged teal X X X X X X X X
 Northern pintail X X X X X X X X
 Northern shoveler X X X X X X
 Gadwall X X X X X X X
 American wigeon X X X X X X
 Ring-necked duck X X X X X
 Lesser scaup X X X X X X
 Ruddy duck X X X X

AMERICAN VULTURES
 Turkey vulture X X X X X X X X X X X X X

KITES, EAGLES, AND HAWKS
 Northern harrier X X X X X X X X
 Harris' hawk X X X X X X X X
 Swainson's hawk X X X X X X X X X X X

CARACARAS AND FALCONS
 American kestrel X X X X X X X X X X X

PARTRIDGES, TURKEYS, AND QUAILS
 Wild turkey X X X X X X X X X
 Scaled quail X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

RAILS, GALLINULES, AND COOTS
 Virginia rail X X X
 American coot X X X X X X

PLOVERS
 Killdeer X X X X X X X X X X X X

SANDPIPERS AND PHALAROPES
 Western sandpiper X X X X X X X X
 Least sandpiper X X X X X X X
 Wilson's phalarope X X X X X

GULLS, TERNS, AND SKIMMERS
 Ring-billed gull X X X X X

PIGEONS AND DOVES
 White-winged dove X X X X X X X
 Mourning dove X X X X X X X X X X X X
 Inca dove X X X X X X X X X
 Common ground-dove X X X X X X X X

CUCKOOS, ROADRUNNERS,
 AND ANIS
 Greater roadrunner X X X X X X X X X X

GOATSUCKERS
 Lesser nighthawk X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

HUMMINGBIRDS
 Black-chinned hummingbird X X X X X X X X X X X
 Rufous hummingbird X X X

KINGFISHERS
 Belted kingfisher X X X X X X X X X X

WOODPECKERS
 Ladder-backed woodpecker X X X X X X X X X X X X

TYRANT FLYCATCHERS
 Eastern phoebe X X X X X X X X X

LARKS
 Horned lark X X X X X X X X X X

SWALLOWS
 Northern rough-winged swallow X X X X X X X X X X
 Cliff swallow X X X X X X X X X X X X
 Barn swallow X X X X X X X X X X X

TITMICE
 Tufted titmouse X X X X X X X X X X X

VERDINS
 Verdin X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

WRENS
 Cactus wren X X X X X X X X X X
 Bewick's wren X X X X X X X X X X X

KINGLETS, GNATCATCHERS, AND
THRUSHES
 Ruby-crowned kinglet X X X X X X X X X X

MOCKINGBIRDS AND THRASHERS
 Northern mockingbird X X X X X X X X X X X X
 Curve-billed thrasher X X X X X X X X X X

WAXWINGS
 Cedar waxwing X X X X X X X X X X X X

SHRIKES
 Loggerhead shrike X X X X X X X X X X X

STARLINGS
 European starling X X X X X X

WOOD WARBLERS
 Nashville warbler X X X X X X X X
 Yellow-rumped warbler X X X X X X X X
 Common yellow throat X X X X X X
 Wilson's warbler X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

CARDINALS, GROSBEAKS, AND
BUNTINGS
 Northern cardinal X X X X X X X X X X X X
 Pyrrhuloxia X X X X X X X X X X
 Blue grosbeak X X X X X X X X X X X X
 Indigo bunting X X X X X X X
 Painted bunting X X X X X X X X X X X X
 Dickcissel X X X X X X X X X

SPARROWS AND TOWHEES
 Rufous-sided towhee X X X X X X X X X X X
 Cassins's sparrow X X X X X X X X X X
 Chipping sparrow X X X X X X X X X X X X X
 Clay-colored sparrow X X X X X X X X X
 Field sparrow X X X X X X X X X X
 Vesper sparrow X X X X X X X X X X X X
 Lark sparrow X X X X X X X X X X X
 Black-throated sparrow X X X X X X X X X X X
 Lark bunting X X X X X X X X X
 Savannah sparrow X X X X X X X X
 Lincoln's sparrow X X X X X X X X X
 White-throated sparrow X X X X X X X X X
 White-crowned sparrow X X X X X X X X X
 Dark-eyed junco X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands
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Appendix E-1 - List of Common Birds Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. VV Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

MEADOWLARKES, BLACKBIRDS, AND
ORIOLES
 Red-winged blackbird X X X X X X X X X X X
 Western meadowlark X X X X X X X X X X X
 Brewster's blackbird X X X X X X X X
 Brown-headed cowbird X X X X X X X X X X X
 Orchard oriole X X X X X X X X X X X

OLD WORLD SPARROWS
 House sparrow X X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands

Source: Oberholser 1974; A.O.U. 1983; Arnold 1984; Holt 1993
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Appendix E-2 - List of Common Mammals Occurring in Counties of the Great Plains Province
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7 8

OPOSSUMS
 Virginia opossum X X X X X X X X X X X X X X X

INSECTIVOROUS BATS
 Yuma bat X X X X X X
 Cave myotis X X X X X X X X X X
 Western pipstrelle X X X X X X X X
 Pallid bat X X X X X X X X

FREE-TAILED BATS
 Brazilian free-tailed bat X X X X X X X X X X X X

ARMADILLOS
 Nine-banded armadillo X X X X X X X X X X X X X

HARES AND RABBITS
 Black-tailed jack rabbit X X X X X X X X X X X X X
 Eastern cottontail X X X X X X X X X X X X X
 Desert cottontail X X X X X X X X X X X X

SQUIRRELS, CHIPMUNKS, AND
PRAIRIE DOGS
 Mexican ground squirrel X X X X X X X X X X X X X
 Spotted ground squirrel X X X X X X X X
 Eastern fox squirrel X X X X X X X X X
 Rock squirrel X X X X X X X X X X X X
 Texas antelope squirrel X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Desert; 2=Marshes, ponds, lakes; 3=Oak woodlands; 4=Riparian woodlands; 5=Chaparral; 6=Mesquite and savannah communities; 7=Human dwellings, towns, farmlands; 8=Grasslands;
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Appendix E-2 - List of Common Mammals Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7 8

POCKET GOPHERS
 Botta's pocket gopher X X X X X X X X X X X X
 Yellow-faced pocket gopher X X X X X X X
 Texas pocket gopher X X X X X

POCKET MICE AND KANGAROO
RATS
 Silky pocket mouse X X X X X X X X X X X X
 Desert pocket mouse X X X X X X
 Nelson's pocket mouse X X X X X X
 Merriam's kangaroo rat X X X X
 Ord's kangaroo rat X X X X X X X

BEAVERS
 American beaver X X X X X X X

RATS AND MICE
 Fulvous harvest mouse X X X X X X X X X X X X X X X
 Catcus mouse X X X X X X
 Deer mouse X X X X X X X X X X X X X
 White-footed mouse X X X X X X X X X X X X X X
 Encinal mouse X X X X X X X X X X X
 Hispid cotton rat X X X X X X X X X X X X X X
 Southern Plains woodrat X X X X X X X X X X X
 House mouse X X X X X X X X X X X
 Roof rat X X X X X X X X X X X
 Norway rat X X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Desert; 2=Marshes, ponds, lakes; 3=Oak woodlands; 4=Riparian woodlands; 5=Chaparral; 6=Mesquite and savannah communities; 7=Human dwellings, towns, farmlands; 8=Grasslands;
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Appendix E-2 - List of Common Mammals Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7 8

RACOONS
 Common raccoon X X X X X X X X X X X

WEASELS AND RELATIVES
 Striped skunk X X X X X X X X X X X X X X
 Western spotted skunk X X X X X X X X X X X X X

DOGS AND RELATIVES
 Common gray fox X X X X X X X X X X X
 Coyote X X X X X X X X X X X X X X X

CATS
 Bobcat X X X X X X X X X X X X X X

PECCARIES
 Collared peccary: (Javelina) X X X X X X X X

DEER
 Mule deer X X X X X
 White-tailed deer X X X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Desert; 2=Marshes, ponds, lakes; 3=Oak woodlands; 4=Riparian woodlands; 5=Chaparral; 6=Mesquite and savannah communities; 7=Human dwellings, towns, farmlands; 8=Grasslands;

Source:  Davis 1974; Schmidly 1991; Jones and Jones 1992
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Appendix E-3 - List of Common Amphibians Occurring in Counties of the Great Plains Province
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6

TOADS
Red-spotted toad X X X X X X X X X X X
Gulf Coast toad X X X X X X X X X X X X

TREEFROGS AND RELATIVES
Blanchard's crickett frog X X X X X X X X X X X

NARROWMOUTH TOADS
Great Plains narrow-mouth toad X X X X X X X X X X X

TRUE FROGS
Rio Grande leopard frog X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, pond, ditches); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater); 6=Riparian
woodlands (streams, floodplains)

Source: Collins et al. 1982; Dixon 1987; Garrett and Barker 1987
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Appendix E-4 - List of Common Reptiles Occurring in Counties of the Great Plains Province
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7

WATER AND BOX TURTLES
Ornate box turtle X X X
Red-eared slider X X X X X X X X

MUD AND MUSK TURTLES
Yellow mud turtle X X X X X X X X

SOFTSHELL TURTLES
Texas spiny softshell X X X X X

GECKOS
Texas banded gecko X X X X X X X X X X
Mediterranean gecko X X

IGUANID LIZARDS
Texas earless lizard X X X X X X X X
Eastern collared lizard X X X X X X X X X X X
Texas horned lizard X X X X X X X X X X
Texas spiny lizard X X X X X X X X X X

SKINKS
Great Plains skink X X X X X X X
Short-lined skink X X X X X X X X X X X X X
Ground skink X X X X X X X X X

WHIPTAILS
Texas spotted whiptail X X X X X X X X X X X X
Colorado checkered whiptail X X X X X X
Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds, rivers, streams); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater);
6=Human dwellings; 7=Riparian woodlands (floodplains)
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Appendix E-4 - List of Common Reptiles Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7

BLIND SNAKES
Plains blind snake X X X X X X X
New Mexico blind snake X X X X X

SMALL BURROWING SNAKES
Flathead snake X X X X X X X X X X
Texas lined snake X X X X X X
Ground snake X X X X X X X X

GARTER AND RIBBONS SNAKES
Checkered garter snake X X X X X X X X X X
Eastern blackneck garter snake X X X X X X X
Western blackneck garter snake X X X X X

PATCHNOSE SNAKES
Texas patchnose snake X X X X X X X X X

GREEN SNAKES
Western rough green snake X X X X X X X X

LARGE, BROWN-BLOTCHED
TERRESTRIAL SNAKES
Great Plains snake X X X X X X X X X X
Bull snake X X X X X X X X X X X X X X

SPECKLED KINGSNAKE
Desert kingsnake X X X X X X X
Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds, rivers, streams); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater);
6=Human dwellings; 7=Riparian woodlands (floodplains)
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Appendix E-4 - List of Common Reptiles Occurring in Counties of the Great Plains Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Ulv. Kin. V.V. Ed. Sut. Cr. Ter. Pec. Br. 1 2 3 4 5 6 7

WHIPSNAKES, RACERS, AND INDIGO
SNAKES
Western coachwhip X X X X X X X X X X X
Central Texas whip-snake X X X X X X X X X X X

AQUATIC SNAKES
Diamondback water snake X X X X X X X X X

MILDLY VENOMOUS REAR-FANGED
SNAKES
Texas nightsnake X X X X X X X X X X X

CORAL SNAKES
Texas coral snake X X X X X X X X X X X

MOCCASINS
Western cottonmouth X X X X
Broad-banded copper- head X X X X
Trans-Pecos copper-head X X X X X X

RATTLESNAKES
Western diamondback rattlesnake X X X X X X X X X X X X X X X

Legend: Ulv.=Uvalde; Kin.=Kinney; V.V.=Val Verde; Ed.=Edwards; Sut.=Sutton; Cr.=Crockett; Ter.=Terrell; Pec.=Pecos; Br.=Brewster
1=Aquatic (lakes, ponds, rivers, streams); 2=Brushland (area of mixed brush and grasses); 3=Forest, woodland (includes oak mottes); 4=Grassland (short/tall grass prairie); 5=Marsh (freshwater);
6=Human dwellings; 7=Riparian woodlands (floodplains)

Source: Collins et al. 1982; Tennant 1985; Dixon 1987; Garrett and Barker 1987
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Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6

SWANS, GEESE, AND DUCKS
Green-winged teal X X X X X X X X X
Northern pintail X X X X X X X X X
Cinnamon teal X X X X X X X
Northern shoveler X X X X X X X X
Gadwall X X X X X X X
American wigeon X X X X X X X X
Ring-necked duck X X X X X X
Lesser scaup X X X X X X X
Ruddy duck X X X X X X

AMERICAN VULTURES
Turkey vulture X X X X X X X X X X X

KITES, EAGLES, AND HAWKS
Northern harrier X X X X X X X X X
Red-tailed hawk X X X X X X X X X X X

CARACARAS AND FALCONS
American kestrel X X X X X X X X

PARTRIDGES, TURKEYS, AND
QUAILS

Scaled quail X X X X X X X X

RAILES, GALLINULES, AND COOTS
American coot X X X X X

PLOVERS
Killdeer X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)
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Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6

STILTS AND AVOCETS
American avocet X X X X X

SANDPIPERS AND PHALAROPES
Western sandpiper X X X X X X
Least sandpiper X X X X X
Wilson's phalarope X X X X X

GULLS, TERNS, AND SKIMMERS
Ring-billed gull X X X X

PIGEONS AND DOVES
White-winged dove X X X X X X X X
Mourning dove X X X X X X X X X X
Inca dove X X X X X

CUCKOOS, ROADRUNNERS, AND
ANIS

Greater roadrunner X X X X X X X X X

GOATSUCKERS
Lesser nighthawk X X X X X X X X X

HUMMINGBIRDS
Blue-throated hummingbird X X X X
Lucifer hummingbird X X X
Broad-tailed hummingbird X X X X X X X
Rufous hummingbird X X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)
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Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6

KINGFISHERS
Belted kingfisher X X X X X X X

WOODPECKERS
Acorn woodpecker X X X X X X
Ladder-backed woodpecker X X X X X X X X

TYRANT FLYCATCHERS
Western wood-pewee X X X X X X X X X
Western flycatcher X X X X X
Ash-throated flycatcher X X X X X X X X
Cassin's kingbird X X X X X X X
Western kingbird X X X X X X X X

LARKS
Horned lark X X X X X X X

SWALLOWS
Violet-green swallow X X X X X X X X
Northern rough-winged swallow X X X X
Cliff swallow X X X X X X X
Barn swallow X X X X X X X X X X X X

JAYS, MAGPIES, AND CROWS
Common raven X X X X X X X X X X X X
Gray-breasted jay X X X X X

TITMICE
Tufted titmouse X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)
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Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6

NUTHATCHES
White-breasted nuthatch X X X X X X

WRENS
Cactus wren X X X X X X X
Rock wren X X X X X X X X
Canyon wren X X X X X X X X
Bewick's wren X X X X X X X X X

KINGLETS, GNATCATCHERS, AND
THRUSHERS

Ruby-crowned kinglet X X X X X X X X
Black-tailed gnatcatcher X X X X X X X
American robin X X X X X X X X

MOCKINGBIRDS AND THRASHERS
Northern mockingbird X X X X X X X X X

PIPITS
American pipit X X X X X X X

WAXWINGS
Cedar waxwing X X X X X X X X

SHRIKES
Loggerhead shrike X X X X X X X X

VIREOS
Bell's vireo X X X X X X X X
Red-eyed vireo X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)
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Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6

WOOD WARBLERS
Colima warbler X X
Lucy's warbler X X X X X X
Yellow warbler X X X X X X X
Yellow-rumped warbler X X X X X X X X
Common yellow throat X X X X X X X X
Wilson's warbler X X X X X X X X X
Painted red start X X X
Yellow-breasted chat X X X X X X

TANGERS
Summer tanger X X X X X X X
Western tanger X X X X X X X X X

CARDINALS, GROSBEAKS, AND
BUNTINGS

Pyrrhuloxia X X X X X X X X
Black-headed grosbeak X X X X X X X X
Blue grosbeak X X X X X X X X
Painted bunting X X X X X X X X

SPARROWS AND TOWHEES
Rufous-sided towhee X X X X X X X X
Canyon towhee X X X X X X X
Cassin's sparrow X X X X X X X
Rufous-crowned sparrow X X X X X X X X
Chipping sparrow X X X X X X X X
Black-chinned sparrow X X X X X X
Black-throated sparrow X X X X X X X
Savannah sparrow X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)



Volume 2 – Texas Land Border
DRAFT

F-6

Appendix F-1 - List of Common Birds Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6
SPARROWS AND TOWHEES
(continued)

White-crowned sparrow X X X X X X X X
Dark-eyed junco X X X X X X X X X

MEADOWLARKS, BLACKBIRDS,
AND ORIOLES

Red-winged blackbird X X X X X X X
Western meadowlark X X X X X X X
Brewer's blackbird X X X X X X X
Great-tailed grackle X X X X X
Brown-headed cowbird X X X X X X X X
Scott's oriole X X X X X X X X

FINCHES
House finch X X X X X X X X

OLD WORLD SPARROWS
House sparrow X X X X X X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak); 6 =Boot Canyon (highland areas)
Source:  A.O.U. 1983; Arnold 1984; Oberholser 1974; Big Bend Natural History Association 1989; Holt 1993
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Appendix F-2 - List of Common Mammals Occurring in Counties of the Basin and Range Province
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6 7

INSECTIVOROUS BATS
Western pipstrelle X X X X X X X X
Big brown bat X X X X X X X X
Pallid bat X X X X X X X X

FREE-TAILED BATS
Brazilian free-tailed bat X X X X X X X X X

HARES AND RABBITS
Black-tailed jackrabbit X X X X X X X X X
Desert cottontail X X X X X X X X

SQUIRRELS
Texas antelope squirrel X X X X X X X X X
Rock squirrel X X X X X X X X X

POCKET GOPHERS
Botta's pocket gopher X X X X X X X X X
Yellow-faced pocket gopher X X X X X X X X X

POCKET MICE AND
KANGAROO RATS

Desert pocket mouse X X X X X X X X
Merriam's kangaroo rat X X X X X X X X

RATS AND MICE
Cactus mouse X X X X X X X X
White-throated woodrat X X X X X X X
Roof rat X X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian; 3 =Desert; 4 =Grasslands; 5 =Mountain (woodlands, pine/oak); 6 =Boot Canyon (highland areas); 7 =Human dwellings, towns,
farmlands



Volume 2 – Texas Land Border
DRAFT

F-8

Appendix F-2 - List of Common Mammals Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6 7

RATS AND MICE (continued)
Norway rat X X X X X X X X X
Yellow-nosed cotton rat X X X X X

RACCOONS AND RELATIVES
Common raccoon X X X X X X X X X X

WEASELS AND RELATIVES
Striped skunk X X X X X X X X X

DOGS AND RELATIVES
Common gray fox X X X X X X X X
Coyote X X X X X X X X X X

PECCARIES
Collared peccary (Javelina) X X X X X

DEER
Mule deer X X X X X X X X
White-tailed deer X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian; 3 =Desert; 4 =Grasslands; 5 =Mountain (woodlands, pine/oak); 6 =Boot Canyon (highland areas); 7 =Human dwellings, towns,
farmlands
Source:  Schmidly 1977, 1991; Big Bend Natural History Association 1989; Jones and Jones 1992
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Appendix F-3 - List of Common Amphibians Occurring in Counties of the Basin and Range Province
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5

TOADS
Great Plains toad X X X X X X X X
Red-spotted toad X X X X X X X
Texas toad X X X X X X X

SPADEFOOT TOADS
Couch's spadefoot X X X X X X X
New Mexico
spadefoot

X X X X X X X

TRUE FROGS
Rio Grande leopard
frog

X X X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries); 2 =Riparian woodlands; 3 =Desert; 4 =Grasslands; 5 =Mountain woodlands (pine/oak)
Source:  Collins et al. 1982; Dixon 1987; Garrett and Barker 1987; Big Bend Natural History Association 1989



Volume 2 – Texas Land Border
DRAFT

F-10

Appendix F-4 - List of Common Reptiles Occurring in Counties of the Basin and Range Province
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6 7

WATER AND BOX TURTLES
Big Bend X X X X X

IGUANID LIZARDS
Southwestern earless lizard X X X X X X X
Big Bend canyon lizard X X X
Chihuahuan collared lizard X X
Texas horned lizard X X X X X X X X X X
Texas spiny lizard X X X X X
Mountain shorthorned lizard X X X X X X X X
Desert side-blotched lizard X X X X X X X X
Crevice spiny lizard X X X X X X X X

WHIPTAILS
Texas spotted whiptail X X X X X
Plateau spotted whiptail X X X X X X X X X
Marbled whiptail X X X X X X X X

SMALL BURROWING SNAKES
Southwestern blackhead snake X X X X X X X X
Plains blackhead snake X X X X X X X
Flathead snake X X X X

GARTER AND RIBBON SNAKES
Western blackneck garter snake X X X X X X X X X

LARGE, BROWN-BLOTCHED
TERRESTRIAL SNAKES

Sonoran gopher snake X X X X X
Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian; 3 =Desert; 4 =Grasslands; 5 =Mountain (woodlands, pine/oak); 6 =Boot Canyon (highland areas); 7 =Human dwellings, towns,
farmlands



Volume 2 – Texas Land Border
DRAFT

F-11

Appendix F-4 - List of Common Reptiles Occurring in Counties of the Basin and Range Province (continued)
(Texas Land Border)

Counties Habitats
Family/Common Name Br. Pres. J.D. Cul. Hud. ElP. 1 2 3 4 5 6 7

WHIPSNAKES, RACERS, AND
INDIGO SNAKES

Western coachwhip X X X X X X X
Central Texas whipsnake X X X X X X X X
Western yellowbelly racer X X

MILDLY VENOMOUS REAR-
FANGED SNAKES

Texas night snake X X X X X X X
Spotted night snake X X X X X X X

MOCCASINS
Trans-Pecos copperhead X X X X X

RATTLESNAKES
Western diamondback rattlesnake X X X X X X X X X X
Blacktail rattlesnake X X X X X X X X

Legend: Br. =Brewster; Pres. =Presidio; J.D. =Jeff Davis; Cul. =Culberson; Hud. =Hudspeth; ElP. =El Paso
1 =Water (Rio Grande and its tributaries, ponds, reservoirs); 2 =Riparian; 3 =Desert; 4 =Grasslands; 5 =Mountain (woodlands, pine/oak); 6 =Boot Canyon (highland areas); 7 =Human dwellings, towns,
farmlands
Source:  Collins et al. 1982; Tennant 1985; Dixon 1987; Garrett and Barker 1987; Big Bend Natural History Association 1989
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Appendix G-1 - Fish Fauna of the Lower Rio Grande in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Lower Rio Grande
Taxa Upstream* Downstream**

GARS
Spotted gar N
Longnose gar N

TARPONS
Ladyfish N

SNAKE EELS
Speckled wormeel N

HERRINGS
Skipjack herring N
Finescale menhaden N
Gulf menhaden N
Gizzard shad N N
Threadfin shad N N
Round herring N
Scaled herring N

ANCHOVIES
Striped anchovy N
Bay anchovy N

CARPS AND MINNOWS
Goldfish I
Red shiner N
Common carp I I
Silver chub N
Golden shiner I
Tamaulipas shiner N
Ghost shiner N
Bullhead minnow N

SUCKERS
River carpsucker N

CHARACINS
Mexican tetra N N

BULLHEAD CATFISHES
Blue catfish N
Channel catfish N

SEA CATFISHES
Hardhead catfish N
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Appendix G-1 - Fish Fauna of the Lower Rio Grande in the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Lower Rio Grande
Taxa Upstream* Downstream**

LIZARD FISHES
Inshore lizard fish N
Red lizard fish N

CODS
Southern hake N

FROGFISHES
Sargassumfish N

NEEDLEFISHES
Keeltail needlefish N
Atlantic needlefish N N

KILLIFISHES
Sheepshead minnow N N
Gulf killifish N N
Longnose killifish N

LIVEBEARERS
Western mosquitofish N N
Amazon molly N
Sailfin molly N

SILVERSIDES
Rough silverside N
Inland silverside N N
Tidewater silverside N N

PIPEFISHES
Opossum pipefish N
Chain pipefish N
Gulf pipefish N

SNOOKS
Fat snook N
Common snook N

TEMPERATE BASSES
White bass I

SEA BASSES
Warsaw grouper N
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Appendix G-1 - Fish Fauna of the Lower Rio Grande in the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Lower Rio Grande
Taxa Upstream* Downstream**

SUNFISHES
Redbreast sunfish I
Green sunfish N
Warmouth I
Bluegill N
Longear sunfish N
Redear sunfish I
Smallmouth bass N
White crappie I

COBIAS
Cobia N

JACKS
Crevalle jack N
Atlantic bumper N
Bluntnose jack N
Leatherjack N
Florida pompano N
Permit N

SNAPPERS
Mutton snapper N
Red snapper N
Gray snapper N
Lane snapper N

MOJARRAS
Irish pompano N
Spotfin mojarra N
Silver jenny N
Flagfin mojarra N

GRUNTS
Barred grunt N
Pig fish N
Burro grunt N

PORGIES
Pinfish N

DRUMS
Freshwater drum N
Silverperch N
Sand seatrout N
Spotted seatrout N
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Appendix G-1 - Fish Fauna of the Lower Rio Grande in the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Lower Rio Grande
Taxa Upstream* Downstream**

DRUMS (continued)
Spot N
Atlantic croaker N
Black drum N
Red drum N

CICHLIDS
Rio Grande cichlid N
Blue tilapia I

MULLETS
Mountian mullet N N
Striped mullet N N
White mullet N

THREADFINS
Atlantic threadfin N

SLEEPERS
Fat sleeper N
Emerald sleeper N
Bigmouth sleeper N N

GOBIES
River goby N
Frillfin goby N
Lyre goby N
Darter goby N
Highfin goby N
Naked goby N N

LEFTEYE FLOUNDERS
Baywhiff N
Spotfin flounder N
Fringed flounder N
Southern flounder N

SOLES
Lined sole N
Blackcheek tonguefish N

* Falcon Dam downstream to a point immediately east of Brownsville, Texas
** Brownsville downstream to the mouth of the Rio Grande at Boca Chica (Cameron County)

Legend:  N = Native; I = Introduced

Source: Edward and Contreras - Balderas 1991; Hubbs et al. 1991; Robbins et al. 1991
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Appendix G-2 - Fish Fauna of the Upper Nueces River in the Southern Gulf Coastal Plains Province
(Texas Land Border)

Taxa Upper Nueces River

GARS
Spotted gar N
Longnose gar N
Alligator gar N

FRESHWATER EELS
American eel N

HERRINGS
Gizzard shad N
Threadfin shad N

CARPS AND MINNOWS
Central stoneroller N
Goldfish I
Red shiner N
Blacktail shiner N
Common carp I
Roundnose shiner N
Redfin shiner N
Speckled chub N
Golden shiner N
Texas shiner N
Ghost shiner N
Sand shiner N
Weed shiner N
Mimic shiner N
Pugnose shiner N
Fathead minnow I
Bullhead minnow N

SUCKERS
River carpsucker N
Blue sucker N
Smallmouth buffalo N
Gray redhorse N

CHARACINS
Mexican tetra N

BULLHEAD CATFISHES
Black bullhead NI
Yellow bullhead N
Blue catfish N
Channel catfish N
Tadpole madtom N
Flathead catfish N
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Appendix G-2 - Fish Fauna of the Upper Nueces River in the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

Taxa Upper Nueces River

LIVEBEARERS
Western mosquitofish N

SILVERSIDES
Inland silversides N

TEMPERATE BASSES
White bass I

SUNFISHES
Redbreast sunfish I
Green sunfish N
Warmouth N
Bluegill N
Longear sunfish N
Redear sunfish N
Spotted sunfish N
Largemouth bass N
Guadalupe bass I
White crappie N
Black crappie I

PERCHES
Slough darter N
Greenthroat darter N

DRUMS
Freshwater drum N

CICHLIDS
Rio Grande cichlid I

Legend: N = Native; I = Introduced; NI = Considered native but possibly introduced; E = Endemic

Source:     Conner and Suttkus 1986; Hubbs et al. 1991; Robbins et al. 1991
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Appendix G-3 - Fish Fauna of Laguna Madre in the Southern Gulf Coastal Plains Province
(Texas Land Border)

     Laguna Madre
Taxa * * S

REQUIEM SHARKS
Bull shark   X

TARPONS
Tarpon   X

HERRINGS
Gulf medhaden   X
Gizzard shad   X

ANCHOVIES
Bay anchovy   X

SEA CATFISHES
Hardhead catfish   X

KILLIFISHES
Sheepshead minnow   X
Gulf killifish   X

SILVERSIDES
Silversides spp.   X

JACKS
Blue runner
Crevalle jack   X
Florida pompano   X

SNAPPERS
Gray snapper   X

PORGIES
Sheepshead   X
Pinfish   X

DRUMS
Silver perch   X
Sand seatrout   X
Spotted seatrout   X
Spot   X
Atlantic croaker   X
Black drum   X
Red drum   X
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Appendix G-3 - Fish Fauna of Laguna Madre in the Southern Gulf Coastal Plains Province (continued)
(Texas Land Border)

     Laguna Madre
Taxa * * S

MULLETS
Striped mullet   X

GOBIES
Code goby   X

LEFTEYE FLOUNDERS
Gulf flounder   X
Southern flounder   X

Legend:  S = Seawater zone

         * = Salinity zone not present

Source:   Monaco et al.  1989; Nelson 1992
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Appendix H - Fish Fauna of the Middle Rio Grande and Major Tributaries in the Great Plains Province
(Texas Land Border)

Taxa Middle Rio Grande* Devils Pecos

GARS
Longnose gar N

HERRINGS
Gizzard shad N
Threadfin shad N N

CARPS AND MINNOWS
Mexican stoneroller N
Red shiner N N
Proserpine shiner N N N
Blacktail shiner N N I
Common carp I I
Devils River minnow N
Roundnose minnow N N
Speckled chub N N
Golden shiner N N
Texas shiner N
Tamaulipas shiner N N E
Rio Grande shiner N N
Sand shiner N N
Fathead minnow N
Bullhead minnow N
Longnose dace N N N

SUCKERS
River carpsucker N N
Gray redhorse N

CHARACINS
Mexican tetra N N N

BULLHEAD CATFISHES
Black bullhead N
Yellow bullhead N
Headwater catfish N
Channel catfish N N N
Tadpole madtom N
Flathead catfish N N

KILLIFISHES
Conchos pupfish N N
Gulf killifish N N
Plains killifish N
Rainwater killifish N
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Appendix H - Fish Fauna of the Middle Rio Grande and Major Tributaries in the Great Plains Province (continued)
(Texas Land Border)

Taxa Middle Rio Grande* Devils Pecos

LIVEBEARERS
Western mosquitofish N N N
Sailfin molly N

SILVERSIDES
Inland silverside N N

TEMPERATE BASSES
White bass N

SUNFISHES
Redbreast sunfish I I
Green sunfish N N N
Warmouth N
Bluegill N N
Longear sunfish N N N
Redear sunfish N
Smallmouth bass I I
Largemouth bass N N
White crappie N
Black crappie N

PERCHES
Rio Grande darter N N N
Bigscale logperch N

DRUMS
Freshwater drum N

CICHLIDS
Rio Grande cichlid N N N
Blue tilapia I
Mozambique tilapia I

* Includes downstream boundary of Big Bend National Park (Boquillas) to Falcon Reservoir (San Ygnacio) and associated tributary springs, creeks
(i.e., San  Fellipe, Sycamore), cienegas, arroyos, and irrigation return flow canals

Legend: N = Native; I = Introduced; E = Endemic

Source:  Platania 1990; Robbins et al. 1991; Garrett et al. 1992; Rhodes and Hubbs 1992
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Appendix I - Fish Fauna of the Upper Rio Grande in the Basin and Range Province
(Texas Land Border)

Taxa Upper Rio Grande*

GARS
Longnose gar N

HERRINGS
Gizzard shad N

CARPS AND MINNOWS
Mexican stoneroller N
Red shiner N
Common carp I
Speckled chub N
Tamaulipas shiner N
Chihuahua shiner N
Rio Grande shiner N
Longnose dace N
Fathead minnow N
Bullhead minnow N

SUCKERS
River carpsucker N
Smallmouth buffalo N
Blue sucker N
Gray redhorse N

CHARACINS
Mexican tetra N

BULLHEAD CATFISHES
Blue catfish N
Channel catfish I
Flathead catfish N
Black bullhead I

PUPFISHES
Conchos pupfish N
Plains killifish I

LIVEBEARERS
Western mosquitofish N
Big Bend gambusia N

SILVERSIDES
Inland silverside N
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Appendix I - Fish Fauna of the Upper Rio Grande in the Basin and Range Province (continued)
(Texas Land Border)

Taxa Upper Rio Grande*

TEMPERATE BASSES
White bass N

SUNFISHES
Warmouth N
Redear sunfish I
Green sunfish N
Bluegill N
Longear sunfish N
Largemouth bass N

DRUMS
Freshwater drum N

* El Paso downstream to Alamito Creek below the city of Presidio and the Rio Conchos

Legend: N = Native; I = Introduced

Source:  Hubbs et al.  1977, 1991; Smith and Miller 1986; Robbins et al. 1991
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Appendix J - List of State Endangered and Threatened Species by County Potentially Occurring along the Texas Land
Border

(Texas Land Border)
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region

(Texas Land Border)

COUNTY:  Cameron

Listed National Register Site(s)
Brazos Santiago Depot • 41CF4 (additional information)
Brooks, Samuel Wallace House
Browne-Wagner House
Brownsville Multiple Resource Nomination
Brulay Plantation (see Old Brulay Plantation) • 41CF116
Cameron County Courthouse
Cameron County Jail
Celaya, Augustine House
Celaya-Creager  House
Coast Guard Station, Old (see Port Isabel)
Fernandez, Miguel, Hide Yard
Fort Brown • 41CF96 (formally established boundary)
García Pasture Site • 41CF8
Gem, The (Rogers Customs Service Buildings)
Immaculate Conception Church
La Nueva Libertad (Cueto Store)
La Madrileña (Adrian Ortiz Grocery)
Manautou House
Old Brulay Plantation
Palo Alto Battlefield • 41CF92
Palmito Ranch Battlefield
Port Isabel Lighthouse • 41DF10 (Point Isabelle Lighthouse)
Port Isabel Coast Guard Station
Resaca de la Palma Battlefield  • 41CF3
Southern Pacific Railroad Passenger Depot
Stillman, Charles House
U.S. Coast Guard (see Port Isabel)

Sites Determined Eligible for the National Register
S.W. Brooks Residence

State Archeological Landmarks
Port Isabel Lighthouse
Cameron County Courthouse

Historic Shipwrecks (Pre-Twentieth Century)

Name TAC# .

Marie Theresa 00034
Palmetto 00035
Jessie #13896 00036
Cincinnati 00072
Globe 00074
Orizaba 00092
Nassau 00094
Edith Brown 00096

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)
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COUNTY:  Cameron (continued)

Historic Shipwrecks (Pre-Twentieth Century) (continued)

Name TAC# .

Rio Grande Steamboats 00097
Chief 00101
Mountain Home 00103
Terdoo 00104
Fannie Fisk 00105
Mexico 00106
Unknown 00107
Brownsville 00109
Amiga Mia 00125
Angie 00128
Becky Sue 00148
Cape Horn 00157
Cavalier 00169
Clara Woodhouse #5603 00180
Colonel Harney 00189
Danny 00206
Drue Ann 00225
Frontier 00266
Gulf Trader 00282
Hulda Bee 00302
K-D 00330
Lady Jane 00337
Lady Mae 00338
Lea 00341
Lua 00353
Lyco T 00356
Miss Gina 00383
Phyllis 00425
Rutlidge 00454
S. J. Lee #23076 00456
Sabine 00459
Three Friends 00506
Mermaid #267861 00531
Yacht 00537
Cannon Ball 00540
Big Mama 00619
Beverly Jean 00620
Marion 00644
Mary Caroline #16691 00645
Odelia #19267 00646
Victoria 00660
Unknown Bss 7-12g 00662
South Seas 00663
A. B. Cooley 00664
Ada #105821 00665

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)



Volume 2 – Texas Land Border
DRAFT

K-3

COUNTY:  Cameron (continued)

Historic Shipwrecks (Pre-Twentieth Century) (continued)

Name TAC# .

Ada 00666
Aid 00667
Alamo 00668
Albert 00669
Alice And Mary 00671
Andrew Ackley 00673
Antonia 00675
Unknown 00676
Belle 00677
Bessie 00678
Blossom 00679
Bonita 00680
Braisted 00681
Bravo 00682
Bravo #2682 00683
Camargo #5084 00686
Caroline 00687
Caroline 00688
Caromandel 00689
Caton 00691
Cayuga 00692
Champion 00693
Champion 00694
Coffin 00697
Colonel Benedict #5275 (Ex Usa) 00698
Comanche 00701
Congo State 00702
Coquette 00703
Dolphin 00704
Dragon 00705
Dragon 00706
Eclipse #8665 00707
Unknown 00708
Eliza Ann 00709
Elizabeth 00710
Emeline 00711
Emma 00712
Enterprise 00714
Equity 00716
E. S. Tyler 00717
Ethel #26720 00718
Farmer's Return 00719
Florida 00720
Florence Bernice 00721
Frankland 00722

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Cameron (continued)
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Historic Shipwrecks (Pre-Twentieth Century) (continued)

Name TAC# .

Frederick 00723
General C. C. Pinckney 00724
General Lafayette 00725
Gertrude 00726
Giraffe 00727
Gopher 00729
Greenwood 00730
Halcyon 00731
Henry 00732
Hunter 00733
Intelligence 00734
Ike Davis 00736
I. W. Hancox 00738
James Duckett 00739
James I. Timpson 00740
Jerry Galvan #13634 00741
J. G. Neyers 00742
John Bull 00743
John Scott #75407 00744
Joseph Ruff 00745
J. S. Sellers #75126 00746
Julia E. Willets #13807 00748
Julius Caesar 00749
Kate 00750
Lama 00751
Lapwing 00752
Laura Lewis #15968 00753
Laurel 00754
Liberty #14998 00756
Little Fleta #15684 00758
Lodi 00760
Louisiana 00761
Luisita 00762
Mary Emma 00765
Mary Marshall 00766
Matamoros No. 1 #17270 00767
Matamoros No. 2 #90021 (Ex Usa) 00768
Monmouth 00771
Montezuma 00772
Monroe 00773
Monroe 00774
Native 00775
Neptune 00777
Pacific 00782
Palo Alto 00783

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Cameron (continued)
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Historic Shipwrecks (Pre-Twentieth Century) (continued)

Name TAC# .

Panola 00784
Partridge 00785
Pelican 00786
Pennsylvania 00787
Pettit Nancy 00788
Petrita #20307 00789
Phoenix 00790
Pizarro 00791
Primero 00792
Ranchero 00793
Rebecca #21860 00794
R. D. Piper 00796
Regulator 00797
Reine Des Mers 00798
Relief 00799
Rinaldo 00800
Rio Bravo 00801
Rio Grande 00802
Ruth 00804
Saint Mary #23664 00805
San Juan 00806
San Roman #23660 00807
Santiago 00808
Sarah 00810
Sea 00811
Sophia 00812
Spartacus 00813
Spray 00814
Tamaulipas No.1 #24492 (Ex Usa) 00816
Tamaulipas No. 2 00817
Tarry Not 00818
Tampico 00819
Tartar 00820
Teaser 00821
Teresita #24721 00822
Texas 00823
Texas Ranger #24975 00824
Two Brothers 00825
Union 00827
Virginia 00828
Volumnia #25748 00829
Washington 00830
Washington 00831
W. C. Preston 00832
Whisper #80460 00833

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Cameron (continued)

Historic Shipwrecks (Pre-Twentieth Century) (continued)
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Name TAC# .

William 00834
W. N. Mercer 00835
Whiteville (Ex Usa) 00836
Young Harry 00837
Zephir 00838
Cuahutemoc 00839
Little Chris 00841
Unknown 00842
Fish Haven 00843
H. Finn 00845
Columbia 00846
Unknown 00847
Unknown 00940
Unknown (Barco Ingles Perdido) 00968
Columbia 01043
Stranger #287621 01044
Laspresis 01046
Unknown 01051
Unknown 01052
Unknown 01053
Unknown 01054
Luzon 01057
Queen Of The Seas 01058
Unknown 01077
Unknown 01078
Unknown 01079
Unknown 01080
Unknown 01081
Unknown 01083
Unknown 01084
Excelsior 01274
Billow 01276
Alexa 01277
Unknown 01281
Unknown 01338
Unknown 01376
Maggie #91447 01377
Unknown (Spi 43-46b) 20th Cent. 01379
Unknown 01390
Unknown 01391
Phoenix 01407
El Mar 01415
Josephine D. 01416
Caroline 01419
C. Braisted 01434

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Cameron (continued)

Historic Shipwrecks (Pre-Twentieth Century) (continued)
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Name TAC# .

Frank Hitchcock 01435
Barge No. 14 01442
Hannah 01444
Leman No. 3 01445
J. M. Mcinnis 01484
Unknown 01513
Unknown 01514
Unknown 01515
Unknown 01516
Unknown 01517
Unknown 01518
Unknown 01530
Unknown 01531
Unknown 01554
Harp 01683
Norther #260569 01689
Santiago 01701
Queen B. 01704
Mustang 01705
Miss Eve 01706
Capt. Irish 01709
Pappa Delta 01710
Mutiny 01712
Ilda 01715
Roxy 01716
Rose Illa 01718
Pocohontas 01775
Biloxi 01798
Edith 01800
Frederick 01801
Boca Chica Beach Wreck 01920
Ursala 01948
Colonel Stevens 01949
Unknown 01950
Capt. Page 01952
Morgan 01953
Corvette 01964
Unknown 01965
Unknown 01966
Unknown 01967
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Willacy

Listed National Register Site(s)
Old Lyford High School
King Ranch (see Kenedy, Kleberg, Nueces Counties)
Mansfield Cut Underwater Archeological District

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

Historic Shipwrecks (Pre-Twentieth Century)

Name TAC# .

Unknown 00100
Kathy D. 00332
Kelly K. 00334
Naughty Girl 00400
Winthrop 00536
Alfred And Sammie 00670
Alice Sadell 00672
Captain Gene 00848
Unknown 00849
Unknown 01033
Unknown 01034
Unknown 01035
Unknown 01036
Unknown 01037
Fair Wind #261397 01038
Espiritu Santo 01540
Captain Ready #275981 01688
Seamaster 01700
Unknown 01752
Santa Maria De Yciar 01778
Edward W. Scripps 01925
Joshua Thomas 01926
George L. Farley 01927

COUNTY:  Kenedy

Listed National Register Site(s)
King Ranch (see Kleberg/Nueces/Willacy Counties)
Mansfield Cut Underground Archeological District -  41KN10
(also Willacy County)         41KN16



Volume 2 – Texas Land Border
DRAFT

K-9

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Kenedy (continued)

Site(s) Determined Eligible to lthe National Register
No Sites

Historic Shipwrecks (Pre-Twentieth Century)

Name Index # TAC #

Colonel Cros 200557 01193
Gladiator 200558 01195
San Esteban 200598 01193

COUNTY:  Hidalgo

Listed National Register Site(s)
Border Theatre
El Sal de Rey Archeological District • 41HG22

Listed National Register Site(s) (Continued)

El Sal de Rey Archeological District (Continued) 41HG45
41HG52

La Lomita Historic District
Louisiana--Rio Grande Canal Company Irrigation System (Hidalgo County Irrigation District No. 2)
Hidalgo Courthouse Complex, Old
Hidalgo School, Old
Rancho Toluca

Sites Determined Eligible for the National Register
McAllen Federal Building
Missouri Pacific Railroad Building
Pan American College, Old
Weslaco City Hall

State Archeological Landmarks
Hidalgo School (Old) and Teacherage

Historic Shipwrecks (Pre-Twentieth Century)

Name Index # TAC #

Enterprise 200550 00713
Gazelle 200552 00270
Neva 200553 00778
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Brooks

Listed National Register Site(s)
No Sites

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Starr

Listed National Register Site(s)
Fort Ringold Historic District
Silverio de la Pena Drugstore and Post Office
Ringgold Hotel (LaBorde Hosue Store and Hotel)
Roma Historic District
Roma-San Pedro International Bridge

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Roma Suspension Bridge

Historic Shipwrecks (Pre-Twentieth Century)

Name TAC# .

Carrie A. Thorn 00690
Exchange 00997

COUNTY:  Jim Hogg

Listed National Register Site(s)
No Sites

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites



Volume 2 – Texas Land Border
DRAFT

K-11

Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Duval

Listed National Register Site(s)
No Sites

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Zapata

Listed National Register Site(s)
Corralitos Ranch
Dolores Nuevo • 41ZP78
Dolores Viejo (44ZP77)
San Francisco Ranch (41ZP76)
San Ygnacio Historicc District
Trevino--Uribe Rancho (Jesus Trevino Fort)

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Webb

Listed National Register Site(s)
Fort McIntosh (Laredo Junior College)
Hamilton Hotel
Los Ojuelos
San Augustin de Laredo Historic District
San Jose de Palafox Historic Archeological District  •   41WB39

 41WB46
 41WB48
 41WB50
 41WB51
 41WB52

Webb County Courthouse

Sites Determined Eligible for the National Register
Bertani House
Leyendecker-Salinas House
Montemayor, Jose A., House (Vela, Carlos, House)
Vizcaya de Leal House
Zoila De La Garza House
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Webb (continued)

State Archeological Landmarks
Webb County Courthouse

COUNTY:  La Salle

Listed National Register Site(s)
No Sites

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Dimmit

Listed National Register Site(s)
Dimmit County Courthouse
Richardson, Asher and Isabelle, House (Bel-Asher)
Valenzuela Ranch Headquarters • 41DM65

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Dimmit County Courthouse

COUNTY:  Zavala

Listed National Register Site(s)
No Sites

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Uvalde

Listed National Register Site(s)
Fort Inge Archeological Site (41UV75)
Willingham Site • 41UV47
John Nance Garner House and Ettie R. Garner Memorial Building
Grand Opera House
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Uvalde (continued)

Listed National Register Site(s) (continued)
Leona River Site • 41UV49
State Highway 3 Bridge at the Nueces River
Taylor Slough Site • 41UV51
Uvalde Flint Quarry • 41UV43
Willingham Archeological Site • 41UV47

Sites Determined Eligible for the National Register
41UV43

Sites Determined Eligible for the National Register
41UV45
41UV53

State Archeological Landmarks
Fort Inge County Park • 41UV9

41UV33
41UV71
41UV72
41UV73
41UV123
41UV124

John Nance Garner House

COUNTY:  Maverick

Listed National Register Site(s)
Fort Duncan • 41MV2
Maverick County Courthouse

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Fort Duncan • 41MV2 • includes 4 structures
Maverick County Courthouse

COUNTY:  Kinney

Listed National Register Site(s)
Fort Clark Historic District (Ft Clark Springs) • 41KY21

Sites Determined Eligible for the National Register
No Sites
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Appendix K-1 - List of National Register Sites and State Archeological Landmarks by County in the South Texas
Region (continued)

(Texas Land Border)

COUNTY:  Kinney (continued)

State Archeological Landmarks
No Sites

* Index Number - Location Number for Shipwrecks
TAC - Texas Antiquities Code
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Appendix K-2 - List of National Register Sites and State Archeological Landmarks by County in the Lower Pecos
Region

(Texas Land Border)

COUNTY:  Val Verde

Listed National Register Site(s)
Casinelli Gin House
Lower Pecos Canyon Archeological District • 41VV54-66

41VV70
41VV71
41VV88-99
41VV5119-138
41VV151-158
41VV210
41VV234
41VV237
41VV238
41VV239
41VV249
41VV321
41VV325
41VV344
41VV345
41VV346
41VV347
41VV348
41VV419

Mile Canyon Archeological District • 41VV164
41VV165
41VV166
41VV167
41VV168
41VV218

San Felipe Creek Archeological District • 41VV431-443
Seminole Canyon Archeological District 41VV72-85

41VV139
41VV140
41VV141
41VV144
41VV145
41VV146
41VV147
41VV201
41VV212
41VV214
41VV216
41VV217
41VV219
41VV220
41VV221
41VV222



Volume 2 – Texas Land Border
DRAFT

K-16

Appendix K-2 - List of National Register Sites and State Archeological Landmarks by County in the Lower Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Val Verde (continued)

Listed National Register Site(s) (continued)
Seminole Canyon Archeological District (cont) 41VV230-335

41VV336
Extension to Seminole Canyon District
Rattlesnake Canyon 41VV205
Seven Mile Ranch Archeological District 41VV1029 to 1053
West-of-the-Pecos Railroad Camps Archeological District

41VV382
41VV383
41VV383
41VV385
41VV386
41VV387
41VV388
41VV389
41VV390
41VV391
41VV392
41VV575

Val Verde County Jail
Val Verde County Courthouse

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Rattlesnake Canyon Archeological Sites 41VV180

41VV204
41VV205
41VV206
41VV627

Seminole Canyon State Historical Park 41VV72-77
41VV83
41VV84
41VV139

   41VV140
41VV141
41VV145
41VV201
41VV212
41VV214
41VV217
41VV219
41VV220
41VV221
41VV222
41VV226
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Appendix K-2 - List of National Register Sites and State Archeological Landmarks by County in the Lower Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Val Verde (continued)

State Archeological Landmarks (continued)
Seminole Canyon State Historical Park (cont) 41VV230

41VV335
41VV336
41VV364-377
41VV393-98
41VV401-418
41VV540-545
41VV587

Val Verde County Archeological Sites • 41VV78
41VV134
41VV573

Val Verde County Courthouse
Val Verde County Jail

COUNTY:  Edwards

Listed National Register Site(s)
Edwards County Courthouse and Jail

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Edwards County Courthouse
Edwards County Jail

COUNTY:  Sutton

Listed National Register Site(s)
Old Mercantile Building
Sutton County Courthouse

Site(s) Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Sutton County Courthouse
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Appendix K-2 - List of National Register Sites and State Archeological Landmarks by County in the Lower Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Terrell

Listed National Register Site(s)
Wroe Ranch Shelter No. 1 • 41TE307
Bullis Camp Site • 41TE9
Meyers Spring Pictograph Site • 41TE9
Geddis Canyon Rock Art •  41TE95

41TE96
Live Oak Creek Archeological District • 41TE11-21 (see Crockett County)

41TE24-21
41TE78-81

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Wroe Ranch Sites • 41TE89

41TE90
41TE91
41TE92
41TE307-328

COUNTY:  Crockett

Listed National Register Site(s)
Camp Melvin • 41CX20
Crockett County Courthouse
Fort Lancaster • 41CX28
Harris Ranch Petroglyph Archeological Site • 41CX110 (additional information)
Live Oak Creek Archeological District • 41CX1

41CX2
41CX8
41CX22
41CX28
41CX69
41CX71-87
41CX102
41CX106
41CX107

(also Pecos and Terrell Counties)
Turkey Roost Petroglyph Site • 41CX233

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Crockett County Courthouse
Fort Lancaster State Historical Site, Fort Lancaster • 41CX28
(includes ruins of 29 structures, lime kiln, cemetery, and grounds)
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region

(Texas Land Border)

COUNTY:  Brewster

Listed National Register Site(s)
Brewster County Courthouse and Jail
Castalon Historic District • 41BS442
Daniels Farm House • Big Bend National Park
Burro Mesa Archeological District 41BS187

41BS220
41BS221
412BS630

Hot Springs (Boguillas Hot Springs) 41BS24
41BS350
41BS440

Luna Jocal (Luna Residence)
Mariscal Mine (Lindsey Mine; Ellis Mine)• 41BS441
Sublett Farm-Rancho Estelle
Terlingua Historic District
Homer Wilson Ranch (Blue Creek Ranch, Oak Canyon)

Sites Determined Eligible for the National Register
41BS41
41BS609

State Archeological Landmarks
Bear Creek Sites • 41BS463

41BS464
41BS465
41BS466
41BS467
41BS468
41BS469
41BS470
41BS471
41BS472

Big Bend Ranch State Natural Area Sites • 41BS763
41BS836
41BS836
41BS837
41BS874

Brewster County Courthouse
Brewster County Jail
Rosillos Mountains Sites • 41BS673

41BS674
41BS688
41BS694
41BS752
41BS753
41BS754
41BS755
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Brewster (continued)

State Archeological Landmarks (continued)
Rosillos Mountains Sites (cont) 41BS756

41BS757
41BS758
41BS759
41BS760
41BS761
41BS762

COUNTY:  Pecos

Listed National Register Site(s)
Canon Ranch Archeological District - 41PC10

41PC11
41PC34
41PC101
41PC102
41PC103
41PC104
41PC105
41PC106
41PC108-130
41PC132-233
41PC235-323
41PC331-380
41PC391
41PC392
41PC398-409

Canon Rnach Railroad Eclipse Windmill
Fort Stockton Historic District with extension - 41PC71
Live Oak Creek Archeological District - 41PC2

Site(s) Determined Eligible for the National Register
No Sites

State Archeological Landmarks
Squawteat Peak Site - 41PC14

41PC75
41PC76
41PC77
41PC77
41PC78
41PC80
41PC81
41PC82
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Pecos (continued)

State Archeological Landmarks (continued)
Squawteat Peak Site 41PC83

41PC84

COUNTY:  Presidio

Listed National Register Site(s)
Elfortin del Cibolo Historic District
El Paisano  Hotel
Fort Leaton • 41PS18
Fortin de la Cienega • 41PS37
La Junta de los Rios Archeological District • 41PS14

41PS15
41PS16
41PS18
41PS58
41PS60
41PS86
41PS91

La Morita Historic District
Presidio County Courthouse
Shafter Historic/Archeological Mining District
Tapalcomes/Palvo Site • 41PS21

Sites Determined Eligible for the National Register
41PS109

State Archeological Landmarks
Cervantes Site • 41PS320
Fort Leaton State Historic Site • Fort Leaton • 41PS18
E.H. Madrid Site • 41PS349
Millington Site • 41PS14
El Polvo Site • 41PS21
Presidio County Courthouse
Saint Joseph's Church

COUNTY:  Jeff Davis

Listed National Register Site(s)
Fort Davis National Historic Site 41JD128
Military Water System (in Fort Davis NHS)
Grierson-Sproul House
Phantom Lake Spring Site
Trueheart, Henry M and Annie V., House (Las Rocas; Neill Museum; Trueheart-Fowles-Neill House)
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Jeff Davis (continued)

Sites Determined Eligible for the National Register
No Sites

State Archeological Landmarks
No Sites

COUNTY:  Culberson

Listed National Register Site(s)
Clark Hotel
First Presbyterian Church
Granado Cave • 41CU8
Guadalupe Ranch • 41CU95
Lobo Valley Petroglyph Site • 41CU9
McKittrick Canyon Archeological District

41CU106-7, 140, 156, 175, 196, 201-203, 240-241, 244, 246-249, 332, 457-460, 462-464, 466-467
Pinery Station (Butterfield Stage) • 41CU193
Pratt, Wallace Lodge

Sites Determined Eligible for the National Register
Three Mile and Sulphur River Draw Archeological District (19 properties)
Emigrant Trail to California and Butterfield Stagestop
(41CU300-304, 41CU310 and 41CU313)

State Archeological Landmarks
All American Pipeline Sites • 41CU300

41CU301
41CU302
41CU303
41CU304

Granado Cave • 41CU8

COUNTY:  Hudspeth

Listed National Register Site(s)
Alamo Canyon Archeological District 41HZ27

41HZ375-389
Alamo Canyon Rock Art Site
Fort Hancock Rock Art Site
EPAS-35
Jackson Site #11

Indian Hot Springs MPS 41HZ1
41HZ184
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Hudspeth (continued)

Listed National Register Site(s) (continued)
Indian Hot Springs MPS (cont) 41HZ190

41HZ220
41HZ227
41HZ283
41HZ284
41HZ285
41HZ286
41HZ287
41HZ288
41HZ289
41HZ290
41HZ291
41HZ292
41HZ293
41HZ294
41HZ7
41HZ181
41HZ182
41HZ183
41HZ295
41HZ296
41HZ297
41HZ298
41HZ299
41HZ300
41HZ301
41HZ302
41HZ303
41HZ304-305
41HZ307
41HZ308
41HZ309
41HZ311
41HZ312
41HZ313
41HZ339
41HZ340
41HZ409
41HZ410
41HZ411
41HZ412
41HZ413
41HZ414
41HZ415
41HZ416
41HZ417
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Hudspeth (continued)

Listed National Register Site(s) (continued)
Indian Hot Springs MPS (cont) 41HZ418

41HZ419
41HZ420
41HZ421
41HZ422
41HZ423
41HZ424
41HZ425
41HZ426
41HZ427
41HZ428
41HZ429
41HZ430
41HZ431
41HZ432
41HZ433
41HZ434
41HZ435
41HZ436
41HZ437
41HZ438
41HZ440
41HZ441
41HZ442
41HZ443
41HZ445
41HZ448
41HZ464
41HZ465
41HZ200
41HZ228
41HZ306
41HZ439

Hudspeth County Courthouse
Indian Hot Springs Health Resort Historic District
Johnson, Rod, Archeological Site • 41HZ101
Red Rock Archeological Complex • 41HZ18
Tinaja de las Palma Battlesite • 41HZ99

Sites Determined Eligible for the National Register
41HZ343
41HZ346
41HZ350
41HZ351
41HZ357
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Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  Hudspeth (continued)

Sites Determined Eligible for the National Register (continued)
41HZ358
41HZ360

State Archeological Landmarks
Alamo Canyon Rock Art District • 41HZ27

Areas 6, 7, 8, 9, 10 and part of 4
All-American Pipeline Sites: 41HZ346

41HZ350
41HZ351

Hudspeth County Courthouse

COUNTY:  El Paso

Listed National Register Site(s)
1800's Mexican Consulate
B'Nai Zion Synagogue, Old (Sunset Place)
Chamizal National Memorial (NHS)
Castner Range Archeological District
El Paso County Water Imnprovement District No. 1 (Rio Grande Project)
El Paso High School
First National Bank Building (First Mortgage Co. Building)
Fort Bliss Main Post Historic District
Fort Bliss, Old, (Hart's Mill Site) • 41EP37
Fort Bliss Quarters #1 (Pershing House; Building 228)
Franklin Canal
Fusselman Canyon Rock Art District • 1EP23
Hart's Mill Site (see Fort Bliss)
Hot Wells Archeological Site  • 41EP5
Hueco Tanks Archeological Site • 41EP18
Magoffin Homestead
Manhattan Heights Historic District
Martin Building
Mission Socorro Arhceological Site (41EP1532; La Purisima Concepcion de Nuestra del Socorro del Sur)
Northgate Archeological Site • 41EP6
Paso del Norte Hotel (see Trost, thematic)
Presidio Chapel of San Elizario • 41EP40
Rio Vista Fam Historic District (El Paso County Poor Farm; Camp Rio Vista; Bracero Center)
San Elizario Historic District (San Eliceario Presidio; San Elizario Townsite Historic District)
San Francisco, Old Historic District
Sgt. Doyle Archeological Site • 41EP18
Silver Dollar Cafe
Socorro Mission • 41EP38
Sunset Heights Historic District
Toltec Club
Trost, Henry House

Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)
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COUNTY:  El Paso (continued)

Listed National Register Site(s) (continued)
Trost Commercial Buildings (thematic)

Abdou Building
Bassett, O.T. Tower
Caples, Richard Building
Hills, W.S., Commercial Structure
Hotel Cortez
Hotel Paso del Norte
Newberry, J.J. Co.
Palace Theater
Plaza Hotel
Plaza Theater
Popular Department Store
Roberts-Banner Building
Singer Sewing Machine Co.
State National Bank
White House Department Store-Hotel McCoy

El Paso Union Passenger Station
U.S. Post Office
Women's Club Building
Ysleta Mission • 41EP39

Sites Determined Eligible for the National Register
All American Pipeline Sites (41EP8, 517, 746, 751, 2602)
Capri Theatre
Divino Salvador Presbyterian Church
El Paso Archeological Society Sites (32, 33, 34, 36, 37)
El Paso Centennial Museum Site (31:106:3:1717)
El Paso Engine Servicing Yard Historic District
Fort Bliss Multiple Resource Area (120 prehistoric properties)
Grand Hotel
La Fe Clinic
Sinai Temple Old Mount Building
Texas Finance/Del Norte Annex
Fort Bliss Building 13 (41EP8, 751, 517, 746, 2602)
Fort Bliss 7th Cavalry Horse Cantonment Area Historic District (41EP418 and 2611)
Scottish Rite Temple
41EP289
41EP321
1727 E. Rio Grande
130-140 Estrella
301 E. 6th Street
4010 Pera
3412 Fort Boulevard
1217 Magoffin Avenue
600, 608, 610 S. Florence
41EP2611 and 418 - Cheveron  Dam

Appendix K-3 - List of National Register Sites and State Archeological Landmarks by County in the Trans-Pecos
Region (continued)

(Texas Land Border)

COUNTY:  El Paso (continued)

State Archeological Landmarks
B'nai Zion Synagogue
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Bowie High School (Old)
Castner Range • EPCM 31:106:3:60 and 31:106:3:61 (City of El Paso)
El Paso Centennial Museum
EPCM (31:106:3:48, 50, 54, 1746 (41EP2498), El Paso Community College)
El Paso NE Flood Control Greenbelt Sites • 41EP2612

41EP2613
41EP2614
41EP2620
41EP2622
41EP2623
41EP2624

El Paso Union Depot
EPCM 31:106:3:48 (El Paso Community College)

31:106:3:50
31:106:3:54
31:106:3:1746

Hueco Tanks State Historic Park • 41EP2, 33
Keystone Dam Sites • 41EP493

41EP494 (Publicly owned portions only)
Magoffin Home State Historic Site • 41EP293


